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. d^L^Lull A^L*Jl cl^L^L\3 oLpI y A.4 A3^^ ^1p L^iApx^vw^ 4j2jLwJ! 


j Ja^L-woJl J*lui*>l ^Ls-wo^A^Jl JaiLw^Jlj aS*}Ap j j^la.^.^JJ 

^P* ^c— > L3 1 ^^^^wvwQ>J ' w\^^_] I ^|^\«vw3 1 ^jp (3 ^ y^.^cJ ' ^ ^ ^ I la Ij2.^a> '3 C A Ja$ (J^>- ^ la * <0 

A>w?l J 0 J y0 JaUL^I ^ y^JZ £~a cJl J^ljD <J^l>- OjLoJl laUL^^/l A*Jo I ^JalSj 

4 ^-wo^A^Ji lasLw^jJ! L^jp jj 3 ! c- 5 ^ a^iLx>c^jJ! apL^^L 

. A_ftl>j| j laUL^^/l £ -y ^^ip Xwu 

C ^<>-^Jl JaUL^^/l yp cta.Aa-cIj c_ 9 ^>>jjJl l-Lk y 
JaliL-*>^n ^ y^j* ^1p y^ Ja ^la>- 4-*3 (1) j^j 

’. L^wO Ja9 LwO Aj^Aj <L*>IjJj ^yixSC Ja9 Lw^a Al^o AlP ^Ujj 
A j^Jj'y 1 0 j j) A,/g 1 1 ! la^vwoJl 0 
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A^.Jj'y 1 Js? ^l!l OJ ! ^ol>cJ! JaA^vcoJi # 
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(T)Ji^Jl 


A^voL>&jl a^-I ^J l ^ 1 p 
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-uJl 



^ I IgS^xJl j jSo aSj jJ| jv-^ 2 j j*Jo jJl <jjj L® jJj 

£pJl ^3 L ^aia')l I JuL^I 1 L«1 C I jJ-*Jl £pJl ^ ^o l>Jl iaivwoJlj j-w*J V I jl*Jl £pJl 

.(T) JS^Jl^Li' c^Vl JbLJl 
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aJLp jJI J 2 jia>- ^1 y\ llwO li jJj^I ^jb ^2 j JlSCJLKj AlJj iaiLwoJJ L> J ^ia^wO Lj^wvw>C-0 






>jdl aIjuuI 


L>"J 



. ilL 1 4-4J j hj 1 1 jJl JiSlsXJ (Jj * 



? wliij ^ U c J^jLJI JlSCJLII ^ j^iaj ^ y> ^ J 2 j]a>- 

. ^>^1 <U^J| Ja3Lvvw<»-Li ciLsIjj^l 4Jb jJaj ^^yj>c.^Jl * 



^jLJLI! j jJaLo c cil*P .AaIj! LIS' ^jLiJl c)i Ja>-tA-> dljli ^jLo 1?*^ cLU .AlP 

?ciilj jJl 4 *L>j*J o3wb>c^o oJlpli ( j-o Jjfc c ojjj ^IwL>c^oLj OwLo^pI 4^L>- ^1p j 







j ^>- Ij oULtj^/l (Jl>c^3 Igi* j oL>cJl L>c^3 £^>j>- ^ 

j j) +/9* £-s^j <J^A>- ( j-« <. Ajll*j l^J j j*Jo O^U^Jl cillj ^3 ^Ub^J (J j-v^ j-Uj co'yvi 

L& J^io jJl!I dJJi JlSG olLl?>c^ jt-^j ^ <. aJL^ *Jjy>- ^y> ^Ji^o 1^ ( JlSL! 

C A^a>.A^J 1 d-> Lj-vvJ>c^)J 1 LwO-L^J ^3^ t L^Lp (3"^' ^ 

c3jj (^5^ I ji *• y * jJl ^Lo| ^3 (J jwLvoJl ^*SvJl J-^>cJl ciiii J*>L>- Ua^^f j 

! JjU J J^a 'y I ( j^i*J 4_>- L>sJ I LvwJ J ^ wl*J 


Aj C^ olj Ji^w^Lilll C^olj LIS' j C 4*sjl^->- ^w<jj>- ^ Ails' OwLkLJLa % 

. aLJ^Jj 


. Ji^-L *j>- j*~i y£ aJL ^] a jl^ialS' (3j jJl ^1p l^LJ| (jSLj N jJl oLJu^Jl • 

U-^^j (LIS' jJ ^ o^SL ‘LLJb*- ^ aL^ (*■** oLi ^wi*j c£^ <3 jj jJl jjS' • 


jLuSii 


L- L^v_l 1 ^.‘. *, ^ I ^ l la la -0- J ^ ^ ^ 3 A«o w\^*~ ^ 1 I ^ i Aj>-l>cJl t. -J ^ Is L«A 

. ^Jwlil IJla ^ Jb lo IJl& j c JU^JI |Jl& ^ A^a, *&s>xZjs <-J aJ^LoJLoJ 1^ 


Ilil 


aL>- jA (, 4jl3 j 4_*^0 (Jjb^*J (J^J jt-<W2-<Jl 4^*aj J^JJ Jai 2J>t^ 4j| c_3j^J 

<jl>-j o 4^3 j^Jajj <, ii^y ^ j^-ij oisc« ^3 ^oj>cj 4 J ^j>- j>jo jisio'yij 

cJ^^ - l bLoP 4**la*l ^L^lba 4 j2j ^2j *pL^g j jl^3 1 4P ^JuaL^j J 4)boJ (1) j^J J^3 J l ^ y2. -oJ 1 

C-ol j>cJi ^voJ>- J* ^ 4 J-P 0 jSb^*> ^bJl ^JlSCjlU ^JwLwO j jy?) 0 OwL^j 4jii^l^Jl c^ol j>cJl ^voJ>- 

e-3j^j LoJ^o C 1^3 0 jSbdJl ciilj wL^jJo <L^?l>cJl 4jbJl ^lp L& ^gwba j LL>P L^J^io JbP 0 ^SbaJl o_Lk l^j ^)1 

^al!L ^IJj^M OjSo jJ J 
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^.A^^alU w\jwb>- ^bb 4 jL ^Iwb^J I 


^Pj cillS <^JJal> j c <UpI Jj^/I 0 j5bi! I wLijJ (Jj^l Jc>-J-<iJl jJl ^ J»*j j 

. ^iJb^fl 0 ^JcuJl j obJl otaJb>c-Jl ^J\ iiUa^L ^IJbVl j JL>JI ^ j$a*j ^b 


jUj^I (jo/J^Jl fuajJl |' 

bwo I 4^owU^Jl oliaJa>t^Jl j (Jb>c^5 b^_bo 0 ^iS" o'ybr^a ^3 L>- jJ jjsSbJl O j jlaj 

^3 jUj)[lj aSjJI ^\ L wl^j>Jlj CJ jJl ^3 JJ ^3 ^wJ>- C jJ? jjJl |j»^J 4yg yg>dg ^jal ^j 

! ^Jb L>j jb^j ^£jJl( google sketchup )^>»Lj^j jJl oX& y#j <• 4jib>t^Jl ^bj| 

. 4»J j^^vO 4^J b j»s,^ jJ I ^j^bo»jj C—O ! 4^bw^*< ^^ i-P ^3j*wO 

.(Open Source) # 
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google sketchup ^ oluSUU 
: aJUI aJUJ^I ^ J^L " j <. google sketchup ^ Jju, 
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(t)jsUJi 
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4j^dJl ^ylax-dl ^y (j\ olaxjd^ djddl^ C 4.0 yo»dl C 4-023^ I 4 *<>^j2^*w<>J I Ja j^ia.axJ ' y<*j ^ yid! old ^»Aax^*o 

! dJdJl Cal ylaadl £y> ia jiaadl ciilj jJ J t yydl J <• t y^^Jl 

. ( ^ ) r UJl Sbl jL^I • 

. JaaxJl dly Aha* y^>- ojlilb yJLw-oJl yJd JaaxJl dl Jj d sjl> ^Jj>u • 

. Ja^Ji Ajl^j dad y* yLdl jj Enter yiid> Jl* ydl • 

! JL l^S* doll! I o ylaidl (j ^Sd 3 Jax-^a (J 3j Jaa>- y<*> j-!j 

JaaxJl <J ^]a <^lSd ciiii <J *)b>-j t ^ jiia^Jl olaxj^b ojUJd yJLw-oJl yidd JaaxJl dl Jj 4Ja£j ^wb>o • 

Enter dl>o^l yddo y&j y <. dJ^diJl y-o_> Judd od^ddl dl>- 

*jJI Jy d^J> jJl yLdl Owip^j wbwL>o jiw <. . . . yyju^o t ; JjU t yLS o Ja-j Ja>- <J jJa J^5vJ j # 

. model info ySfl y window d*$lS J*>la- ya y^Jd 
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: iJbll 

. 4 J AjljJl 4l?.d; wbJgJ wb^j (Jj^l Jgg-cJl ® 
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. ^^L>c*oJ! Lob o ^jb 



)oL>^o~oJl obi aJL^IjJI \p jlz>z}\ £voj>- 




J^laJl y. jAJl JS^JI Jk^ obi • 

. (Jj^l c_bLbl)cbl^Jl Jaji^-I • 


4 Jmt \ igtl JlSLi^l ^JLLO^feJ 
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C Lw*»*>i«A^w& Lo— *? ^^ ^0 w^ - ^ ^ I ^ ^ Lp* C—b Ij wL^J ^Lv^uj^ ^JLLlO 1 w\«&^ C ^U 4j*^\j ^ ^ w\»<»^_j I 1 

j*-v*^>t*b Oj^iaj ^jJl obb^L JC^Jl JbsJLlI obi ^lwL>cI^o! <J*)L>- ( j-« bJJS ^Loj| (jbLoJj 
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! (jiSwf'yi 


Lob 4*0^1 d^l ^Ja.:bl 4 ^Lp <-Xj2j^ ^JjL-vJI J^LiJl bb^bJ c-jLlll 

: l^JSjjUil JLSLi^L 


. JbvJLlI Ja^j o j-Jwa o j$b c_^b>l • 


Lob' ^ 4^woLwoJl ob*yi JbbbJ <b«Jlbl -X*bl £^*Xol ® 

.jjUJI Jibbl 

. <. Jl j^- 0 wL&LL<J jIjuJI obi ^Jid^>l • 

. <wiLoJl JaA>-l# 





< Jl^>- ^ ' [ \ ' j i ' ) ( jd> j-*-!l olj^l 

( jd> j& t ^ 5ilb>^b ^JbVl ^\s+J)\j jLvJl c ( ^v^Jl ca^oLL>JI c a^aL *')! I 

1 L ^ I 3^~ ^ ^"P wL^J .J^^p b / >~ ( | ) wL^*J 1 ob! ^ w\_>C^»wJ L5 . l»wJ I ,b l^-w%J 1 kj^ ^ 1 

^ Jj>iJlwj dJJ dSj c <u!p JjcJI 3 0 j ^ 4^*-o i^d*^ <J ^b ^wL>^Uv3 ( ) ^yJj*^Jl jloJl obi bl 4jdl>t*Jl 

. 4Jws^4 4j^1 j ^U1 )4jJb<>Jl obi 


4jn(> Dl^SI djl^gju^-ll^ JtSLu^l ^ic JljljJI I ^ 

AP jl j-v2l^Jl dlJS wbJj>dj C jbJ ^Sbjl J^>[^}\ £4 (Jt)^>- ( J^3 jJl ^lp Jod*Jl 

o Jp wbwb>tli lol c (|^)wb Jj>cl!l obi jb^-l wbo <ulp jjbJb Jl 3 Jj>o <L~>- C djJj>cl!l obi ^|jj>tl^b j^b*Jl 

cjbu JiSbxo j-v^L^Jl dlb ^1 p jiJl Ctrl iJL^iwo'yi L^jw^ diJjJ Jj £J p «iJb^3 d^-l j 03j j-v^Lp 

. wbw\j>&Jl obi jbl>-l wbu 

; ^Jo Lo -stw^wU^Jl (JLSCo'yi j\ j^?b*Jl ^^Ip Lkjlj^-| (J^Cj odL>-*Jl ^y*j 
. 4 JUI djl ji^.>cJ I ^Lol dbb ^*ju * 1d^"l^ b 1 ^bp odp ^o^»j>c-> — 

• w\j w\^tb I obi ^ItA^e^o^b j-v^b^Jl w. . . ~b djd^cJ 
. ( /^oj'yi ojLill ^bob> ^IwbnJlwob Od>c-<>Jl j-y^b^Jl I ^^Ip j^bJl ® 

. j$£ j&\ bdlsJI ^yMake Group jH\ jb^-l • 

! iJbJl ol ^Ja>cJl ^Lol (Jt)b>- ^0 dJJi pJj ! 4 j15C ( jjo d-b j>*j 

. 4Sb j^cJ ^1 j^Jl w\j Jj>o # 


• ( ) dJLj^Jl obi jb^-1 • 

. 4^11^ db j^tlJl ^1 ^oJl ^ L5^i ^d>c^)Jl j*/5\x Jl ^bp ^jJLvvw<jJl jJlbl 0 

! iJbJl ol ^Ja>cJl ^bol (Jt)b>- ^0 dlb pJo ! <U^oJJs^Jl (JlSbjo'yi jbw2j / 

. ^ -» ^ I I I w\j w\_>cj 

. ^^JC^Jl J^SblJl Ja*>cjo ^s> ( j^2jlio j^Jixs ( Cf ) l / l Ol^l ^bwVi^^l 
^ * 9 > j/Q ^11 I w\bJ I ^ 0 jbllb 4^P I b 4j^b J^ > . x> . 1 1 4«b^«^bJ L b. -o -.l I I ^b^cJ 
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. ojUJl j-iJl jj cp j-Ua-o-U J j-s^ jJl Jjp o*)b^n • 




: aJUI ol Jl £lJl dUS ^ : ^JCfJl JSCslJl o jlaiw-l 

. JlSCjJI w\jwL>o • 

. o j5b 4 -L^Lo ^fJa3 ( I obi jL^-l • 

. i3bs-& jAiS\j ^ ^oJl^ d^uJl jj jS' J jJ^cj ® 

* * i 

. 2 JJfJl JlSCjJJ ojlw\JU^'y I j jp*c_>3 JlIoj Lj^wilvwo lia>- ^S jV I J^SvdJ ^ jj>-i <iaj2j wbwL>cj # 

. 4j jiia^Jl ojlJJdo^Ai (J j-s^ jJl obxjL ojLill ciL j>xj • 


vn J?Li: 


! O ) 4*wc*.-Lf!l J dlSCd^l ^lp 
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. L*^vJ 1 L^wwww! I |<|ww^^<>wLJ 4j ^S voJl I 
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. jjL^JI J5^JI ^)f oLU^ll J j& » 
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j-& Lj^S* iuVl ol ^Ja>cJl 4 ^Lp Jj2jj JjLJI J^LjtjJl ( j^j c-iLJl ^xsl 

. If! y 3 

Edit Group ip j^>^J I y ^>o ) % 

. j^vJl <W,li!l y 
. 4^Lp JuwbcJl u jiia^jJl j^/2y*Jl 3wl>- # 

. 4^Lp j-Ua^Jl JuwbdJl y>-\ • 
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2Uui JO^il aUocJl CjlaLb! r 





1 :T :1 J?U: 


! j j'y i c-iiu ^3 ^ip ij 'y i j^-1 


JjLJI J^LJlJI c-iLo ( j^« 5 >-j j-oJl ® 

JjVl ^3 LgJlSv>3 ^3 l^Sjj 


^1 *ub ^JaJlj jjl>c^>Jl c-A^I ® 

. *u^oljw4 L&! jj 

. L_il<Jl iai ^-1 • 


• ^3 L^S" ® 

• J^JI J -<s Lo-p 0 







c 1 AoLj Apbb ^1 <w-Jpl ^^Jp^ ^jJ^bbiJl^ £-U-jJl i^-Pj L^J J-^ ^1p 4^-bJaJl Jl*j 

^ c-j ^^brJ! Abb*> L ^<»^>. *,& > ^xl 1 d4 b*-c*^>t^J 1 

J j-s4? jJl wL/2j2j ciiiij £ 4*w3L*Jl obT j-Jxll Jl*3 ( j^j jJj )a«\\ C^>o AotAj ApbJaJl A<2 j jl? cJlj ba 

^o j^ojJl 6 j-^»bo3 ^xLobJ iol^jJl *ly>-*yi cibbSj (prototype) (Jj^l j^ojJl o j^j ^ j ^bb| 

. <~J ^-wol>sJl oJ-pLww<jO ^ xj, y2. 3 1 

JjU obab>- oJl*j j J^Sw) ji f- J_>- ^£1 ^Lx> j Z^-SCoo <. 4 jj ( JlJU LjJ J^vj j*J AA) ^JaJl ob_kj 

. (£ ^>-^1 obS” j^Jl ^o wbJ»*Jlj c ol j^J jJtj <• o^U-Jl j c cJy>Jlj t ciLi^^bJl 

l^U ^jkJI Jlj U j 1993 ^Ip ^boSfl aJ^I apLUI aJwS; Emanuel Sacks ^L- Ju^LI ^Sbol 
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^ Jj >- 1 ^ bo ^ I Ao *A-> AP bJaJ I J^j 
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obLb £-*/? jj ^\ j^vJ>- ^jJ J-Sb 

(3 ji l^-v2JO C ba 0 ^ ba ( j^ aJ bla aJLJ j 
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^v^xll Ob ^11 ( jA Jusb .iJp ^W2J 
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3D printing jIaj^i AcLkkJi |^ 




. oLwJ^AJ \ I ^3 I <Lot)t> ip-LiaJl <wiJ^ (J j>- jt-L^ ^1 ^Lp Jl^pI 



(Google Sketchup^U j> ^Iju^L - ^ 

. ^ L! ' 1 ^^3 i \sj> U*cJ ' A£* LoJ ***^t*Q 1 



. ^ U 1 ^|^N»wJ 1 ^^ 3 1 l^_) ^ ' 4^'L^aJ 






A.4 ^ U* ^u^lxUl 




. Google S ketchup ^sUjj ^IwUt^-U <Uj>cJ 1 dlL> 



















///////////////////////////////////////////////////^^^^ 

flllH 

0 jjfe Ol Jjj 4 dJ JJJ jJl L>. jJ jJvSo ^3 Lo j-oJ>c^3 liL-woj l*j Lo Jj2j iowliuJl <J J^U 

c oJlpI j Lp a.p 1 1 oLs^cJi ^ ^ <3 Lo ^ ^| p*~ i»Xj 1 

. ^pIm^ li 4j^w\Ji o ^-oLosJ djlj ^Jl jj (£ y*~j* ^^y£?l l^-S" 4 ol jLUl j^ss^vj 

(j •* JJUj J t ^ jAjxJI Jl^ISo ^1p 4-liUVl Jw^il ^ ^ jJl 

. ^ jl*Jl ^ L& jz&j *[jyJd\j oLw^LjJlj <-*> j-^L>Jlj oLJj ySZjy lj ^Lj^SClIj ciLJLSCs^Jl ^ jAp L^w^j 4 ^ jl*Jl 
ol ^s^UsJJ ULl? l^Jl jl J> j I^LJl^p JuwixJj Lf» 4 JlJI iJl ^1 p I^JjJlL <uSjl!I £j Jj>«JI c^lJ jjj jJl JbuJj 

x*oj oULJl JuJj>o ^Lp ^UaJj ^Uaj J^j>- ( j-« 4 4juJl ^3 Oi>u ^1 

L« Jl^-SsI^wJ o Jj>- jJl oJ-& . la oLv^-tfJlj cj\5 ^\ j^ljVl y°j 

. LoJ-Sj ^tSi oL^wJajj ( j^ ? j& iHjLwJl c __3 jjL/aJl ^3 a_>- j-Jo ^ 

///////////////////^^^^ 


Sjl>$JI JaldA? 


//////////////////////////////////////////////////^^^^^ 


//////////////////////////////^^^^ 


! O l) 1 o J j>- jJl o*L& wbo cLLwo £3 j1> 

, 4i^pj ^ J c pJaj cJ j^lll ^ 

. AP dJ L Y 
. L« e'ta'y JwolScio O JJJJ ^ Y* 







n^ m ik 

»** 





<. j*-Sb>&xJl j oLl^*Jlj c ol j^-JLouJl ! <. a^L^I obi aj^Aj <Lj jjj jJl oLa^Jaxil 

JlSCvXoj c ACo~s^? Oi O jjj jJl <^>zj ^ jJl Ja^>c-oJl obJa^a i?L2xJl j*Jo ol a!?L^ <. O jjj jJl 

. ajI^Ij Ojjj jJl aS' ^>«j ^t-Sb^o c£-b^ ^ j^UJl ^«bi j^-b! obbo c^Llaj^Jl o_Lk 

^bp ^Ju<>^jwwo <. aI^p^ djjjj jJl ^bo ^-^>&xJ! |>1 ?j ^3 A^woL^'yi o j^xo> 

^Uaj jt-A^-v^xJ jlSol (^ 5 ^ -^bwj Lws <. i^o jJl o jjj jJl obi ^Sb« ( j 7 ^ o jjj jJl jt-Sb>cxJl ^Uij J^L>o 

. Ojjj jJl oL/ 2 - 3 j ^1 jj I ( /^o Ajj LaoJ I j ^wojJl j ol j^XJXcvwoJJ OwLoLo ob&Jaj ^1 J^\ j C ^-SonJ 





O jJL ( j^b>Jlj ^iJj*)b«j ^ ^xJa^wJjaJl L>- jJ jXSiJl ^1^0 obi ^bp ( j-*>jjJL ( j 7 ^b>Jl jjwL^aJl wL&bi 
^JZaj (. Lj^O JiS* oJ^j ^Uaj ob j£j> <JO>- (j- 4 (^^blaxJl ( j^j 3 j^Jt ^XO*>l . Jjl^Jlj ^yJU Jl ^UiJlj 

?b^o JlS* ^IwL>cX^oI j^jo 

^ jAj'j l ( j-^ a o o> ^j^i^cxJ Ju«L5cio JlSwj b*^ ^^xll aU-IjoJI j*p lx*Jl ( j-« ap ( ^p ojLp jjfc ^LiaxJl 

. oU- ^bo^l L^>cJbjcoj 0 *>b>-wLoJl (Jbiol ^bp ^bliJl Jl^»P 


J 




jlp- ajIj : (ControlSystem) ^>ci\ ^ <_i,yC ( _ r SC-> j 

! ^ la'i ^*^4 (jll«^oj 0^3 

.(Open loop control system) ^i4 jL^> ji ^Ui; 
.(Closed loop control system) jUw jL^ 

. Iaai ^Ua^ll j-~y ^ C-.’ _C>C c ^3 L5 ^ c jCv«Jl ^Uaj ^4S 


oL>- 





. ^yjii,\ jl Ll ^ — ^SoxjJl all?-!' yi c^U^Ssil 


n 



aIp y Aj>- j y*Jl ^3 ybj . ^yoL<jJl jLw-<»Jl y^>&xJl ^ Hall I J^>- *)! lita Aj>-j y*Jl ^J*o*P ^Uaj 

Jj>-jJI ojUM JaxJ c cj^Aj>-wL<JI Jjuj c a^»-j yjl jjIp ji JlJcvXJ ( j-« yu ^Sipxo a!>&p j\ ^jLLo 

( j^io Juo^o A>-j j-oJl Jlaj j c L^J Aj jiia^Jl AP j-^Jl ^uLLjl 2>Jj>zjj c A^-j yjl iJ y>t^o ciL y>cJ A*o j^S* ojljJ 

. C * */9 a ) jl ojl y>Jl <*lolj *\ y*n A3 ydl ^ CjI ^ j*lSl ( j-P ^ikJl ( j^L*j AP yJl 

?(j j>\ iilol jS'SI ^ 

^Jj_ 5iLsi>^lj ^UiJl oL>- j>t^ ^Slj jLxp^I ^ Jl>-1j y^o-bJl a*L<>p oU jLw^Jl y£C>cJl ^llaj ^ lol 

j# ^ ^ 

j^jJ jj lw j I JlSCjJI l (Feedback) a*^-Ij a> jaj o y J^>- y* t ^Uadl o^W-wba 

a*4^\p ^Jl^->cj . (1)IajL^| y»vo*j ® y !<jJl d)l Ja^“^\jj c jLw*oJl y^Ptlll ^Uaj 

AJlill j <. aL>-wCj a*J JjuJ ^Sj'y I C yJjLi^f I yu Ajjli<jJl yU AjI ^ J-v2jL<J| J C ( — ) A^t^P J^^cJ ^ y>-^!lj t ( + ) 

ySC>tb>Jl (J^>- y« Aj yS^uJl ^UaJl ^\ ojUM y AjjULoJI o Jjfc ^1 p *Lbj • A*>"l j-^ Aj^JcJI 0 yta ya Aj>olj 

. AbjC« oj j-v/2j 1^ Jj>C^3 *)L>P wLisJ 





<UC>-Ij 4jAAj 


. jLwJkl ^Uaj y olj 




(T)JU* 



JoJ^xjj C-iLSs^Jl JlJcJLXj ^ jJ& JlJcvIiSI ^Jj C jjJLi^o jLvwO j*-Svj>o ^UkJ IwLj>- Llo Ai ykJl ^3 c_jLSv<J| Jjjo 

JlSw) ^ ^Uaj O^Aj>-wLo A-0 jl^Jl oJjfe J5wJj . (*>\iU Aj jlo A_>“j3 T * ) Ai j-*-!l ^ Ajjiia^JI 0 jl y>cJl A_>-j3 

y j&m) 0 ^4»wvJ3 0^y^2J |<%wO ^ C A^ j-dJ ^^ 3 <— J 1 A»^j»A^tJl ^..aJ L a^Sv^J ! ^^ 3 y*J C ( T ) 

A3 jjJl ^3 ojl y>eJl C«ygi>6jl liU C AjjlioJl 0 y 1^ A«^>-l jJl Aj JJcJ) 0 y 1^ j-^P A3 y<Jl ojl A_>-j^ yp io jijJC^Jl 

A3 yJl ^3 ojl y>Jl A^-j^ IwLl^o ^JaJLj c l_jL5CqJI ^3 wb j^lll jL^- ^^>cdl ^Uij ^jJL AjjiJa^Jl A^-jjJl yp 

jt-b (_$ y>-l ojLi| jt-SC>tlll ^Uaj ^Ja^j Aj jUa-oJl Aj>-jwL!l A3 j^Jl ^3 ojl y&j I A^>-j^ ^.Aj y LodlPj <. ^L^j'y Lj 

. IwlSs-^j A3 j-dl *-b j^Jo ^ y>-l 0 y* l^bJ l_jL5CqJ| ^3 Jo j-^ll jL^“ l^J^j>- y« 

^^j-li^Jl jLawoJl y^>clil ^Ual! j^”^ aJUoI j^^I 




jjj\ jA Uaj 

. ^ i3^\-wul^ C-Jjl >xJ 4j>- jJ 

. LM35 ojl j>- ( j^>c^o 
. (47KD c3 ^jlp lKn)olSol.jli.« 

. (10KH) o i«jL2^ 

. LED jyi> Jti 3 c N4007 jte • 

. LM324 JuUj jjli. • 

. (BC337 j\ BC547 )j^\js • 

. J^oL^ j-« jl iJ 

. cJ ji 9 4jjUaj 

y* y& U5 ojl jJl jtj 

(£j\ J > Jl ( j^J>c^Jl ^jA 0 jl ^>JJ JwL/2^0 <-J> ji 

?clL>Ua>-^ta 

?C^Jwb>0 liLs C ^-vJ>C-<jl wb ^lp J^aP-l 

|t-L^ JlSwo ojIjlII Jtwu $ 2 ^JcuJl <UjUuJl ^Jl ^bw>Lj jlS ; 4j jjo 

?ISl<Jj ? ^yJLA ^UiJl JlA C o jIjJI Jl^P 5J| 


JjIj ^S lil 

-sUjJaj'yij oti ^SJJl 4 -^p jj o| t -jl51o15wo ^ ^>-lj ioL> i)j&j Ls5CoL5wjj jJt JJU^j 

cOlj^Vl ^1 p ojJJllI^ jl ^cS 1^ 4P j-wvJlS' <WajLs^>- 3 Jj>cj 4j ^ Jj>cJL^w<JI 

. {j**-a £3 j^o O yiyy ‘JL j^>dl JjJjca j*^oxj ^\)a'S ^ yjy jJl ^UiJJ ^yX^s]\ l?la>c-<Jl JJwJl 



JjJjcoJl ^j^jj ^ll ^-SCp*el]| ^5jJJwy5> JaJapt^ 




Jl oU l )j5 . " ^JjJJl ji ii Cj jjj jJl " <1)1 j^*j jjwLiJl wL&LJj 




! <Zj jjj jJJ Aj U>- j3j (. A^iajl o-lP jj5sl> j-<Jl C~> jjj jJl ^UaJ jJ 

! iJtlJl A*P jjjJl ^UiJl <0->cJ ^jJSjj c dJjjj ^Jl 0 j^jj t ^^ol^woJl ^ UajJ I ^ 

^Lp JS* ^>cJl ja/^aaIj c hi: O ^jj jJl A^pUyg 3 1 pljLwsIaxil ^Jajco • JJiJl j aS" j^cJI ^Uaj ® 

aS* 0 ^SLxa ^>-1 ^j. l)LSC« L)1j ^ jiJ jJl lij^o o1 a>-L>JI jjp ( j^j . wiJl 4^2*3 ^Ipj ^IjJDl 

aI^L* ^j iS* jj>Jl jbuJj . J^ 3 t aS* cJI jl^l p jl <. oL jjJl JJU <. o^j>&p ^1p U 

. l^JP (JjJ^Jl jl t oLJL*Jl jl ^jjJl ^lp ^ j-*-n^JI AolSl«| c_sl 
AiiJi j ^JJI lo^jj ^1 ^ ^!l oU jSUl y> oJi>- jJl ol* I*Jj : (Arm - Manipulator) ^Iji • 

Aj J^»- C>U-ji 3 Jp (^w^>cj ^IjJJl L A\+1&^ olpj C ^prygil J^J I ^]j_ <ZJ JJJ jAJ Alp Li! I AjL^jJl (JL/2 j| 

J A^Q. Jl a 5 j^>tU oL>-ji <• aS" jj>«Jl aj ^>«J ol>ji 6 3 wL^j ^^oJo Lj l^-Ly^ilj <, ^IjjJJ aS* jj>«Jl 

JlSCxJI ( /^o j . ^ c ( j^? <. ! jjU^Jl J j^- Aj jjIjJI aS' j>z \ J ol>j^ j . ^ (. ( j^? <. ^yi \ oLola^-'y I 


, o^jj jJl ^IjjJ ap ^juJI (JlSw^lj ^iL>jJl ^bJl 




t Up juJI Judd sbVl J^>J ibd^ t (End Effector) ilpliJl ajI^JI 

Ol A^S-ojJ I d^ ^ Lp ^^^b*»*oj . 4— OjJJ^J I >-CJ I A»*^2»^9 ^«.*-<)«..v^j L. a1.^>cJ j 4 wCJ I 4— ^ Lft«3 A**oj 

liLvwo^/li cSJullI ( j^o ^-woLloJI jwiilljj c L^j Jl^Uco j] o jjj jAJ ( j 1 ^yikj ^i!l ^dJoVd lld^^^M d-^^ 

d L^doJ Ij ^*0 dp—sJ I ^y^LXJ I 4 A^-b-J ^j>< L^b -ddwwobll j»*«J Oj dwwvJ 1 4— O d A»do2j Aj*Ja.d.) 

. 4— O Jj J^^ I w)o A^2^od AP ^WW<d I 


oLxil jJl L^w«j o^)d>cjdl jl ^|jdJl Ab j>J jX^s^S J^oJl Aiid^j ! (Actuators) dL j>&dlj 0 L 2 JI ^Ui) Y 
(Drivers) ol Jjbc-o ^jj ^do>cJ ^J| Ao j^ddl olb j>c-<J| j A^pllygJl 0^dy2jdlj Adi j_^Jl j A^bdJjj J-v^Jl 
. (H-Bridge - j jdcJ jb j jx»y I A _ j j^jjWI) <£ c^dJ J : J^* c iSLkJlo l^o jdd 


^JuJl Ji^Jl jjfe j t (Controller) ^JU-JI jl bjb^Jl ^,-SbcJl sji^ j • (tdb^l j ^UJI ^ T 

IjliJp j 4 j^-^l Ojjj jJl C>lj j bC jtdd>cdlj 4 CJ jjj jiJ JusAddJl ^djj wldjJo ^jJL> (^dJl CJ jjj jJl ^3 

dJlpj . (d j> c-o jl ^!I ^Iji Jw2j2o dL j>cd) jolj^l ^Lb pjj aL>-J-^J| odLdl A>Jd*oj o jb^^Jlj ^JadJl 

(Jd>o| old^-jj 4 o jbldJl Aidyb^fd 4 4_^od>cJl ^Ibj *do ^3 aJLSjJI od>dL^<dl jl od)dd>tL<dl Jl>-wU 

. A^wojLwO A >z~4 jJ Ado 4 ^1 

dJjjj jJl ( jo^ jP CJjjj jJl jbdJdo'yi ^liij 4-did>o ! JL>-^^I CjL^Lo>dlj jb-djdo^ I ^Liij t 

o^b^^dJ 4— AdXj^ Ad^l AptJL^o 4_5^i Cl^b^d-vs^dl A^o^ddl o^b^^/l ^ Lo>cj dd^»-l j . L^j ^d ll ^L^<dl^ 

. jJjJljtdb^l jl <^UJI ^ l^jd y JJiJj ^l^idLo^( Signal Conditioning) 

0 jjJA^vvsd 4, 3 wL^O I jJ d , *, Ap'^*«^w0 A^c^o 4—0 dd^ A»s,^ 4_od^cO^J ^ — lo*wwwvO . ^hX^C^w*«wQ«j! A^J>“I^^ A>c 03 jdl 

A^J>- 1^ ■ Q— p2J d3^ I ^ I AAoj dwwQ«J I 4-0 1^^ dd 1^ 4—0 LS'^^d I A-dvd-^ 4—0 1 4— I 4—0 Lb j^T-) 1^ 

. d^P ^j«rf*QO ^ ^ 4—0 d jj2j I ^ I wl?wv^ d 4— dJ 4 4— I ^j»P dfld I aJ d*^ ^ ^ LJ 

d^ wbwbdl -b>- JJ j 4 Addj^bdl AildJd O jjj jJl od jSC AjJJoj ^IwLo| ^jp d Jj-^w<jl jA ! A 3 U 2 JI ^jjo 

Adjjj^Jl iw-vw<>-dJl dt)d>cJl L^dtol d^J 4 d J>B -^dbj^ : rlj Cldjd Aido>^/d odjldJl Jdw> (^^ip 4^djjj jJl 

. odjldJl d^'-d’ o-^Lp^/ AiddJl oV J>^oo 

l)I jddJ Ao-Cs^-1 ^Uij 4 f^lj ol j-s^'b I dJ jj ^Uij A^P jjiJl A-daj'b I {jA jdSdll X>-jj 4 do ^5j_ Aid/?^/ d 

. d& j^P j 



^1 j^-djLcvodl bx-vo 5 jo ^ll?dl ^j-jol . (Scara) xj jjj j}V> j^Lo-dl jjj-odl wL&dd 4 - 0 j-^d>dl jX>^a ^ 

Y^-^^xdl ^Uajj a^ wL>t^vwoJ I 







iXuLoll 


I 


Lo-S" (Sensor) <. J jJ! SwLpLw-^J cijL^>c^<>J1 ^1 1 

L^j^I y j*-SC>&x<>JJ Coj ioL ojLi| ^\ ( . . . <. o ji c c o jl j^“) J otai y <*-3 y> 

. l^x>JL*^j 

w\j Jj>o ol IfXo J c ^Svj>&xJ \ Cj jjj jJl ^3 ^ Jj>tXwJ ^lll ol ^^«vw^wvwo*J 1 ^ c_ ^ 1 <-XjwL^Jl 

c ^^\5sJl ^Lp ^3 jjcdlj c ( j^^Jlj <. wi^j>Jlj jLxlIj c jUJlj *. iS' ^>Jlj c Sj^W jJlj c I j c o ji!l 

I ^ j 1 4»>cJ 1 C— . *. l Jj 3L o wL] 1 c— *■* 

. ol j*a lSC!l IfLiJ ^1 jj-^Jl y oJuiJl 



y& <Ap1j c ^HxSl JlSCxJI ol J&-) jx>- 1 <. oLp JlSw> ^^Lpj ^ ojL^xlL 

I (X»wO ^ L/0 1 4 *./Q >&J ' ^^ 3 4»v,^^,P p<wO C {_T^ ^ 

. (1)| 4jL*^L*x^ 4j La!.X>cXw*>l^ 4^ <>-P 




4-SW I^IS - 

Stereo Camera System 


4j j .,^> l 0*1 jJL^a 

Encoders 


Laser Range Funder 


Gyroscope 


^ UJ I ^3 ^o-3l 3-j 3 j>c_) ^ Lia_} 

Global Positioning Systen 


oSOL-V o.l. 


Indoor Localization 


Cr° £b^ 






L^Jwo Ojli c IwLj>- (. aS j>z Jlj ^jc^JI J^SicAJ I2ij ib jjj jJl ^'joM I c, oCygb j^UJl jj jUJI J-kU 

^4jllx>c-oJl 4-0 JJJ jJl ^joM I OwL& j-3 ^ JJ JS* CO UJ-^J J CO 1^03 ^P C*0>cJ I J ^ IbbCCjM I J aS" ^Ptil CO-w*“ ^J-O 


. ^jJ I—i-vaJ I I J-& to»b C OPjJJ ^J*J ^ b - ^ I I J^i*-vAJ Lx—O A-pL-ysJl 4-0 Jj J 1 L. d ^ + 

, (X c Yt Z) 0 J-oloCU 4-Jaj>- jjU-a 4 j^Aj (jOj bo jjj jJl .iJj>Cj ! Ja^Jl jl Cartesian ^jlSi jJl £^ljjJl \ 
. ^*bi>cJl il j^vo j-w^joj <. j>-l olSC 4 _LJcJI oljjMl JJDj Jo>->cJ SoIp ^wL>ti»-vo j 


^jl^Uvoj . (Rc 0 1 Z) iJl jkJMl oUIj^MI ^LU ji j cjyj J\ ^ : Cylindrical ^1 jkJS I T 

. joUoJl A-ULIIo ^UJJl j £^oo>cJl oLJU-P ^ oolp 

oUlJi^Ml^Ui; ^llJ^o j t “ co-Ujj” o^j ^JI a-Jip JU j : Spherical^j j£Jl jl^^UsJl T 

. 00 U 0 JI <*_-w?j jjiJlj 4-liiJlo ^UJJI j y>j coM^Sf I ^las J^>d ^wC>c^oj t(Rc 0 1 O) Jujill 

<. 0 U 0 M 1 wb 4iS" j>- ^ ^jJl l*U 4-cb . L>ljj bo*>U co jjj jJl U*-U j> j*-Si>cJl jt-b ! Articulated ^1 x oJ I £ 

( j^ ? l jpM ^Jbcc*oj c L>c-o^ l^*-o?l 4 j I Ml c IjlJLbl cols jjj jJl Jz £ lj coUbpccoM I o.-i*co j-&j 

. j >* Jl ^ijlo ^MiaJl j j-^-^l (j* j-^J^ ^UJJlj jUJL ^L>«iJlj ^^o>ci!lj 


: (SCARA : selective compliance articulated robot arm) UbMl ^jlkJl ^Ju^LJl ^IjjJl 0 

l Lo-^jwo ^jj oLol>cj| ( jjo S^lii^Mlo ^-<>-a-vo jJaj o ^1 jb a^MI cj jJl ( j-o ^iy* 

c ^yl jLa^MI o jJl US' 4 j| jLa^MI j J 4 jjly>j JjUM I jl ^IpM I y>^ iJ ^>UI o jJl ^Iji ^U-wwoj 

^Le Jl 2 j ( jt^I >M ^Jl^-wJJ . ip j-^J iiJu Cob > j Jj>-Ij O jjj jJJ ^o^-vO 4 -JUJ I ii 4J j-v/? j-o 0 jUj l^SG j 

. ^oj>cx!I ^1 jpij ^>-1 jLSC ^ 

0 wIp ^blo (^jJI (^jl yuJl j! <. o*Up j^uJl t Colo jJl ^ ^ ^>-1 0 jj I 

. l)UoM Ij Colo I j-o>Jl j Col jJL>Jl iS' Jo l-oo ^1 Colo jjj jJl 40 U? | c J^-l j OOj 



oLlfJlj olSC^Jl owLoLJl L ^LJiJlj 4 J j o jjj jJl ^JjS 4jlf Ifloj ^ill olji'yi ^^p JJ 

Acs* is y&j* l*Jai Jju L*j|j <. o jjj jJI ( jjo \* y>- oL>lfJl ^ liL^-lj cEnd Effectors oJjoJI -dpliJI 

^UJJl ol jil j t j-vjliCJl j c < <iliuJlj c ^ial jJaJlj t Jail j-Ul ! lf*JM 0 jJS ^1 jji If! J t JlSwo JjCjj ^x»^/g7 

. jjdJlj JaXv^Jlj ^LdJl ojf^lj 

jJ CjUJ 

^Ij'y 1 ^uph^ll oIj jjj jJl cJl^ wLHJ <. If ^LJaJl <ui^ ^j-oCo ^Jl oL-L>^Jl ^ 02 jJ 4^>c ^» ^j 4j*J ^li>o o jjj jJl 

ol*J IfO- Oj jla J 4j>t^ 4^21?^ oUScO jjjia (J^ J *• c -^lS' j>t*Jl 4 !?^ I jj If 0^1 j-P ojLp 

wl>- jj ^oJIp jLjco jl wl >- jjj ^liaj wb >- Jj *)l 4j\ O^J>- <. 4^-buJl 4 J>xJ3 jJl ol*J 5 j^SvJl Ul>- Jl>-jjj C Ifj 4 _s^?L>- 

^^Lp oIj jjj jJl 4 j>c^ jJl 4jJ JulC j c O JJJ jJl lii j c_jLLj>cj <. O JJJ jJl 4 j>c^o jj ol*J 

. (Hardware) ^j^UJl ibJI £ji ^Jlp jloj jJJJlS' j <. ojjj^II *JU-1 ^ ^JJI j^Jaill 

wUju ^1 j ol Jf!l J 0 jjJoJl IfaJS-cOo ^1 oLj jjj jJl j-P 4jdx>cj3 4 j>cj 3 jj ^dla^J 4^pU^!l oLj jjj jJl 

\ lfo| JSnOol ^1 4j>t^ jJl oliJ 4-bja| ^*j3 j t oijwb>^o ol jji oli 4JLii oL ^1 p 


<jr"j 4 ^ ^ ir* (VALID j (VAL : Variable Assembly Language) ^ /I SjJ • 

. SijA>wJl iS jJi jL j 1984 ^»Ip / O 

. iS±jH\ IBM iS / If jjbj 1 1982 ^Ip / AML (A Manfacturing Language) SjJ o j$> • 
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int led ■ 13; 
void setup {} 

{ 

pinMode (led, OUTPUT); 

} 

void loopQ 
{ 

digitaltfrite (led, HIGH) ; 
delay (1000); 
digitalWr ixm (led f LOW) ; 
delay (1000); 
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Done compiling. 
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int led = 13; 
int buzzer = 4; 
int button = 8; 
void setup() 

{ 

pinMode(led, OUTPUT); 
pinMode(buzzer, OUTPUT); 
pinMode(button, INPUT); 

} 

void loop() 

{ 

digitalWrite(buzzer, LOW); 
if(digitalRead(button)==HIGH) 
{ 

digitalWrite(led, HIGH); 
digitalWrite(buzzer, LOW); 
delay(IOOO); 
digitalWrite(led, LOW); 
digitalWrite(buzzer, HIGH); 
delay(IOOO); 

} 
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. LDR_Motor Ai>ij jui O 

int led = 13; 
int Idr = 8; 
int mot = 4; 
void setup() 

{ 

pinMode(led, OUTPUT); 
pinMode(mot, OUTPUT); 
pinMode(ldr, INPUT); 

} 

void loop() 

{ 

digitalWrite(mot, LOW); 
if(digitalRead(ldr)==HIGH 

{ 

digitalWrite(led, HIGH); 
digitalWrite(mot, HIGH); 
delay(IOOO); 
digitalWrite(led, LOW); 
delay(IOOO); 

} 
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IR_Motor j ^Jl <_^5I 

int led = 13; " 

int irsensor =12; 
int mot = 5; 
void setup() 

{ 

pinMode(led, OUTPUT); 
pinMode(mot, OUTPUT); 
pinMode(irsensor, INPUT); 

} 

void loop() 

{ 

if(digitalRead(irsensor)==HIGH 

{ 

digitalWrite(led, HIGH); 
digitalWrite(mot, HIGH); 

} 

else 

{ 

digitalWrite(led, LOW); 
digitalWrite(mot, LOW); 

} 
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int LSensor = 11; int MSensor = 12; int RSensor = 13; 
int Lmot = 6; int Rmot = 5; 
void setup() 

{ 

pinMode(LSensor, INPUT); 
pinMode(MSensor, INPUT); 
pinMode(RSensor, INPUT); 
pinMode(Lmot, OUTPUT); 
pinMode(Rmot, OUTPUT); 

} 

void loop() 

{ 

int Lval=digitalRead(LSensor); 
int Mval=digitalRead(MSensor); 
int Rval=digitalRead(RSensor); 
if(Lval==0&&Mval==0&&Rval==0) 
(digitalWrite(Rmot,LOW); digitalWrite(Lmot,LOW);} 
if(Lval==0&&Mval==0&&Rval==1 ) 
(digitalWrite(Rmot,HIGH); digitalWrite(Lmot,LOW);} 
if(Lval==0&&Mval==1 &&Rval==1 ) 
(digitalWrite(Rmot,HIGH); digitalWrite(Lmot,LOW);} 
if(Lval==1 &&Mval==0&&Rval==0) 
(digitalWrite(Rmot,LOW); digitalWrite(Lmot,HIGH);} 
if(Lval==1 &&Mval==0&&Rval==1 ) 
(digitalWrite(Rmot,HIGH); digitalWrite(Lmot,HIGH);} 
if(Lval==1 &&Mval==1 &&Rval==0) 
(digitalWrite(Rmot,LOW); digitalWrite(Lmot,HIGH);} 
if(Lval==1 &&Mval==1 &&Rval==1 ) 
(digitalWrite(Rmot,LOW); digitalWrite(Lmot,LOW); } 
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j ^JUwO jLo J jljj^ oL>sjU ^-Ss^>aJl 

I JJ KH) cJ j>- JlSw> ^Lp oljji^jjl jj 4 J jj>c-<Jl J^-s^ jj j*Jo ebb jj aJUI ojIjJI 

. (H-Bridge) 

! 4j jJUxoJl ^ja3)l ^ 

. jJ J*)bJj e-Jjbd A^»- j! 

. (Q3 c Q4) 2 ^ NPN 2SB507 jj^>l^ • 
.(Q1 cQ2)2^p PNP2SD313 jy^y\j% 

1N4001 (Die jV 
. (D2 c D3c D4 

• 2 ^wip ^jj^? 

R5e) 3 3 wLp lKf) o J jLLo 
. (R6 e R7 

R1 e ) 4 ^wip 220 fl objlbo 
. (R2 1 R3e R4 
. 2 ^ap (on-off) • 

. (cJ ji 9 — 3) y£^~J* jlJ J j>c*o 




. (cJ ji 9~6 Ajjlkj) jwU/2^ 


i!l>- ^ iJ j t ^JbJl 4jLJL>Jl <J jwL>- t j o jIjlSI Juws^ ^ ^^p J^^l 

! (^pLcvJI <. > jULp ol>cj! ^j-^SCp j^Jj c <pLwvJ! <. > jUIp oIptjL j^Jj c c-i3 y~*) 


iJ ^>cll £-si>J 

PB2 

PB1 


0 

0 


1 

0 


0 

1 


1 

1 


4SvJLll < 0 j>- j^Jl ojIjJI ^0 77 jj L298 jl L293 aI^IScuJI iJj 4j*L2ll ^ 

" ^ \ .. . * * IJLuJjb 

^_L/2j j c 03 jJl ( j^o j ^ jv-S\j>oU ^c^Jj <Lol5oJl ojIjJI 0 ol <^1 4 jjiiii ir u 

j%0 l) 1 j t e_iL>Jl ^!l j) ^Lo'y I ^ll O jJl J^“ ^ jJl i!l>- ^ 

. Ovj2j (J ^>- jj Jj 4j j^-SoOll 


. ii (1 )Ijj 3 oL>cj| ^ ^lUl J^LijJl ^ 4>- jJ |»JiOvO d/Sflj 


I ^lwL>o-oU y OOvoJl jloll iJ oL>ejI ^ 

; i,jJJa^Jl ol 

. ^-> j t ^ jL>*J 4j>- j] 

■ y\ jkj^J 1 ^ 

. (Q3 1 Q4) 2 XXP NPN 2SB507 • 

. (Q1 <. Q2) 2 jju> PNP 2SD313 j_^>l j • 
. (1N4001 (D1 1 D2<. D3 t D4 t pU^l2« 

. 2 3wip j^p 

. (R5 1 R6 c R7) 3 ^J-p ^jl IK oLojULo 
. (R1 l R2 c R3 l R4) 4 ^j-p ^J\ 220 o^bjULo 






. 2 iOp (on-off) • 
.(cJji9-3) jW jLJ i) y>^> 

. c2 ji 9— 6 (ijUaj) j^>JJ jj.* sj> 


'. ^J^kJI Ol jJa>- ■<] 

• (_ $* ^-y>y y* U5 «jl jJI J^y <jJ •& O 



. H_Bridge dLb- 1 j t ^bJI ^Jl ^iSl 

int pbl = 5; 
int pb2 = 6; 


void setup() 

{ 

pinMode(pb1 , OUTPUT); 
pinMode(pb2, OUTPUT); 

} 

void loop() { 
digitalWrite(pb1 , HIGH); 
digitalWrite(pb2, LOW); 

delay(2000); 
digitalWrite(pb1 ,LOW); 
digitalWrite(pb2, HIGH); 
delay(2000); 


} 

. (USB) (Jl <b>- jJ jJI ( _ ? U 

. oji jji y^s- iJi i>*y> y* i <L>~b>TLi u ia?-'y ^ 





. jJL oL>J| ^j^SCp a5" y>- OwLoJ iJ j^>c«oJl v J^LJl 2 ^ 0 Lj jJl ^Lp JuJjcJL jt-i 

U . li jljj.} iJ j>zZj ^ww>cJ <. iJ j^>d<Jl iJ j^>t*Jl ^^Ip j\ ^ J^o j}S I ^ 4^ia3 JjL>- ® 

? . l)Ijj*-U( dip ^1 jJJI ^£jJl Jl^xJI j-& 




(jjjjJlJl ^Hluj\ 



jj-k 


. ipbws^Jl ^^3 o jJl oLol>cj| ( jdJl jS'SI ^ 

. ji!l ipL-s^Jl ^3 o jjj jJl ^1 oLL*i ( j-« ^j-jJl Y 

^ di AS* (^y*^*-* ^%-^PdsJl ^ 3 o ^^iljl I L y* 

cj li oL>ol ^ £ ! i ; £ J^Liill ^ $ ^SCll JuwixJ ^^Ip £ 

. j^-1 aI^IS* ojjdJ 4JfcL>o| ^j^Soo C 4-Lo LS" o jjp 


oJL>- 


j^\ j » JL a 


toU-kJl ^ys^j (Two Link Manipulator) aJ^jj i! jL* ^ 1 jS ^ ^*uJI j^I 

. jLuVl a^ iwl jJl jJlj 

. ^ ~3 ^3 0tApLw^*J a^L^ ^ldp| ^ w^o>J ' ld»& c j3 c^^-lJ ^ - xy .. ! 

. ^ 1 jjJl ld«k ^^Jl^-P AoLsS* ^ ^>^3 ^1?1 j2>3 ^j-P d->c-J 1 ^3 do ^ ! wl^ddo 1 ^ 

. ^LdJ! 1 L& ^y* 3wLp ^ 

. juid! (U j o 1 jl^> j ( Ja3) Adill oLlkuJl V 





DJL> $i\ dSjuuu\ 


J) 

pi - 


* 

~rk % % 


^11x3 o jJl ojb ^ il J^>- jwL^o 5 j^“j JlLp ^ 

Olwl> ^Jl ^ 4 j 23 ^oJi 4^lx<jJl j>*. U ■<» y2. i di jJl 1 ClJ b*> L^P»eJ 1 ^1 jj\ La Y 

?0 jJl \ 1 * AJo ^ J>-Sfl 4^Jl 



• ^ J~tJ j-^ ^ L$ ^r*"l ol^Iaj ^jfr cLj>o! X 

. ipb-s^Jl ^ Ja>cJl £_Ja 0 4*J^xJl CjblwbnJl^^y I ( j^2jo ^^13 1 £ 

, ^ j^-l ^ l^o wLoSll! I ^1 Jj>cI^L ia>Jl O JJJJ jiJ ^ ® 


Jj>~ J^rl) ^jLwCwO 


. I ^ & L^T-> Lj A ^WVVV<k>wj 1 Jj J^TjJ 1 ^ »wJ ^ ^Aj ^^0 L^\*wO ^ I J 2 . ) 

jwU^o O jjj jJl <1^s>zj io j-s^Jl iojLioJl ^IwL>c^oL O jjj jiJ JoalScU ^Ssj>zj ^Uaj 

. *lAp 1?-1.*.^.x>J 1 ?- j^aJl 


t \ 




//////////////////////////////////////////////////^^^^ 


Ajl JaJl Ci j*j Ji j . AjldJaj OSI ^1»P c, ^i I olSCjo ob^-j ^3 Li jXJ 

. j a^SCLwJI JsjL ^ jJl (j-^ 3 oLLJl JJLJ 4 ^x>&JI a^lJI ^ j (^Ly^Jl) 

oUJaJl Swb>- jJl ol* ^ ( Open System Interconnection : OSI VLiC^I 

. JJiiil 4JLi? 4_*j| jJl j c 4 SC 1 JI 4 JLI? j <. oLLJl Jsjj 4jL 1? ! j ioLj^i!l 44*1? H ^L> 


/////////////////////////^^^^^ 




//////////////////////////////////////////////M 

\ ^^j^P Ij^li (1) O' oi> jJl o Jjt wb^j dlbo 

. aSCxJ 1 j <, dj L U I Jaj j 4JLl? J5 ^ L^o ^^1 p ^ I 

. J-ibjJl 4j <• 4*4j?:.<JI j C ioLy^iJl 4j jJs^Jl ^1 p ^ 

^jJL j ( LAN Switch I aSCjlII <J <. aSLjl!! 4^-1j Aili^j ^1 p cJ jxJl 

• J 5 ^^! Jd^PH 

. 4*2l?*^Jl 4j j ioLyiJl 4j ( j-u ywojJl 

. UDP j TCP dJ^i jjj jj ^y> JlS* ^^Ip cJ 

. 4^\*wvtJ 1 c_3 I ^ ^1»P wLp Lwj ^ ^ Lp t^_3 j^-Ji 


/////////////////////////////^^^^ 







; a! 

^ aJL* jJl 

. (Frame) jU*l iLkll ol* 


l^»Lp JJsXj ^1 <LX>&x!| <LjJl JlSCsXJ jJl ioLj-oiJl AJL JaJl ^Lp k_3 jjcJl >Xxj 
(, (a^S^Lk*')! j <jl5vI-^o) JsjL^o jJl j. *p cx>ljLJM Jl5w» ^^Lp ci^ULd! 

L^jIjLj ^JJIxJ jJl ^Iw\j>c^oL) iijL^O wX£ oJ^J>-l OwLp iilXk (1)| <L*~*s>-j 
oJ^j>-I oJp yj a £ yJLoJl JajC> jJl ^^1 p i 4^L>-P ^JaXx] *LulxJ! A^JaJ! L> 

jJL . L^pL-v^?^ oUUl jj JlxlLj 1 jj ^^lp o^-v^J dUS^ 

. c by^p~\ oJLP ^lbX>cXc^lj ^-daJ i od& 

. Network Interface Card NIC SSLiJl 4^Uaj 4^j>-l ^ 

. LAN Switch iJ^Ji oLjJI J : LJVS 


:^5LulJl ^ di&U^J x^0)\ 


JLS'bdl wbu ^ \ oULj i^\ (JCojL 4SU2JI OwL& ^ jij 'y dw >( Ja^o jJL tj j^oL>sJl jl^>- jj ^j]\ jJl ^kj) 

<lr® Jr^~ o* 



<C^jco Aj jX*Jl 4^1 >c-4 4j jXp A^JajI l^Xo (ol jXP ^UaPp 4 j jXP A^Jaj'y (jL/aj^l A^JajI 

4j jX*Jl ^UaJsj ilxXc*Nl ^Sj id>c-oJl lJ A$C jo c 4j jX*Jl ^lla^ 4 ^JLp Aj jXP ^ yX) J 

olSCllI yu JidL! j . ( MAC Media Access Control )£; yp ajL^aJI & y*Jl iJail y> j 


. IP 4j jXp AxjLiJl OilaX<>Jl 4 j jX*Jl <udaj1 y»j yllaX^Jl 4 j jX*Jl ^llaj 




UajJ 4^l>o 





(1)1 j^*Jl d>wJ>- (ioljJ^i!! 4j jjs^Jl) 4 j y£* ^Llaj ^3 oULwJl J 2JJ AJL^P wl£-bvJ 

. SSLiJl ^ Jj>-b frame jU*)M 


, (oJb- jJl oJjfc ( j^ ^Ul (j^J^l ^ < 


1 AbLlaX^Jl 4j jJsjJl) 


MAC o'>^ 



?<lSbJL!l oJ^_>-1 4*J^ J ^ MAC (Jl (1)1 yS> j-& l« 



4iUaj ^L>J-s3 Jbblo 1 Jl* 3 ( j*a OjUtb j*Jo cbp- ioljJ^iJl 4j j^*Jl ^LoJajI wL>“] A4AC (Jl (1)1 yS* 

(Jl (1)1 y£> ^JUl j 4 j*Jl*Jl ^ aSwXJI olillaj c£ y-^ 3 1 A U j^dl lb& Oj£j 4 l^>-lu| -Up aSCxJI 

b-^a Lfj MACl^l y& P oj^-'yi Jail>cJ j 4 4l>-ljj (O j^- j-aJl ASbbJl aSUs^ JaJ j*a jl^>- MAC 

. aSCxJL (JL/2->t)l! AilbJl 1*1 ^b la 4 J^>-1 £-3 j-a cAlllI 

j-bp ^obvJl wbJl ^llij ^^ip ^A^^l ^ 4_LL>J ^Sj j 4 C*o 48 ( jji MACJ1 1)1 jJP dj&J 

. Hexadecimal 

. J»*Jl A^daji ( j^o Juj^>d!l 
. Lj ^ ySbtJl f UkJI J! ^ yull ^ IkJI & - > 

. 1 wC^vJ 1^ yflillfUiJI^J^I-T 




. (J^A>cJl b-S* J^-lj 1 w ^° 4 


Binary 

Hexadecimal 

0000 

0 

0001 

1 

0010 

2 

0011 

3 

0100 

4 





0101 

5 

0110 

6 

0111 

7 

1000 

8 

1001 

9 

1010 

A 

1011 

B 

1100 

C 

1101 

D 

1110 

E 

mi 

F 


? (1)1 ^<Ap jJb Lo <. A4AC J1 (1)1 y£> JjSCo 


u Aj 




cr f 


.JsJl 4 

^ jJLp JJuJ cj 4 J5 c cj 48 MAC Jl d)l ys* J^Sco ! oLii*^Jl 

. ysvS* y 12 — 4~48 = 4j ys+S* ^^qjIiA^vJ 1 ^ w\_p 

! MAC ( 1)1 y£> 

8C-DC-D4-43-37-EF 
8C : DC : D4 : 43 : 37 : EF 
8CDCD4.4337EF 


! MAC d)l y£> L^-Jajo (1)1 ^sla^wvo ^Jl ^jbjJl ^wlP 
. MAC jl >p 281.474.976.710.656 = 48 2 ■ 




. dljlp- JloMAC jl JuJ^J 


0 



oiiU cmd Jb Jig*# 4 j >- jji windows <JI <ukj| 

OK jj JaJw^l ^ windows ^ Run 


— ■ Run 



Type the name of a program, folder, document, or Internet 
resource, and Windows wifi open it for you* 


Open: BTffl ^ 

'HP This task will be created with administrative privileges, 


OK 


Cancel 


Browse,, 


Enter lzkj>\ ^ <. ipconfig / all : jH I ijUSb ^ _/>! %»-l j ^ 


yi\ 4-US 


MAC Jt 


33 AdminijUator: C:\Windo#jNiy5teml2\£mdfi« 


i vUeers> ipconfig /all 


I? Conf igurat Ion 


Hast Kane . * . . * 
PrliMFy Dns Suffix 


IP Routing Enabled. 
W] NS Proxy Enabled. 


Ethernet adapter Local Area Connection? 


Connection-Specific DHS Suffix 
Description . . . 


Ptijrs ical Address, 
vnvr Hnuaeu . , . 


Auto con f i|u rat io n Enab le d 
Link- local IPv 6 Address * 
IPv 4 Address. ****** 
Subnet Flask ******* 

IPv 4 Address * 

Subnet Flask * 

Default Gateway ***** 
DHCPv* [AID . * , * * * * 
DHCPut Client DU IP. * * * 


DHS Servers * * * * 
NetBIOS over Tcpip. 


IntelCRl B2578DFI Gigabit Network Connect i 

70-F3-9S-BC-B8~Di 

¥es 

fe80: H161 :ba47:63d7: bF6a*il (Preferred? 
192. 0.0,55<Pref erred? 

255. 255. 255.0 
l?2,l£B*14*?5<Preferred> 

255,255*255.0 

172*166*14*1 

2422*1413 

00- 01 -00-01-1 6-9 D- B0 -B5 -70 - F 3-75 -0C- B8 - D! 


Tunnel adapter Teredo Tunneling Pseudo- 


Fledia State ********** 
Connect Ion -s pec IF ic DHS Suffix 
Description ********** 
Physical Address* ******* 


Fledia disconnected 


1111 <iLfk=> jJl ikul Ij^Jt (_ 7 ic j»Uaj 


. oli-kJl i^slS J^b oi settings obUp^l ~^yu\ .kwkJl 



£> 



E 

A 

j^) 

© 

Phone 

Contacts 

Messages 

internet 



© 

► ! 

Gallery 

Camera 

Music 

Video 

© 

E3 

A 

1 

Clock 

S Planner 

S Note 

Scrapbook 

if 

□1 

□ 

B 

Email 

Calculator 

Voice 

Recorder 

Settings 

■ 


[ ) 


My Files 

Galaxy Apps 

■ ■ 

S Voice 

■ ■ 



. about device jUg^Jl Jj^ jcj If* i*slS 


Settings 


ALLCs&iumiy 

Accounts 
Backup and reset 


@ Language and input 
Q Battery 
Q Storage 
@ Accessories 
Date and time 
Q User manual 
® Developer options 


SEARCH 


E 


About device 


. status dlsdl wUJI (J jp- jl zs»Li 





<r About device 


Software updates 


Status 

Show status of battery, network, and other information 


Legal information 


Report diagnostic info 


Q 


Device name 

Eyad Zahdeh (Galaxy Note Edge) 

Model number 

SMN 51 5 F 


Android version 

5,11 

Android security patch level 

2016 0^02 

Baseband version 

N915FXXU1COI1 


. A1AC cJl ol I jju statusilU-Jl <u>jLS ^ 


Status 


IMEI 

353303060572837 

[MEISV 

01 

IP address 

fe80;:4aSs:3fff^e7^876 
192168 14.117 


WhFi MAC address 

485A3F7E9376 


Bluetooth address 

103&2O&F&A32 

Serial number 

R2BG21 C1T2P 


Up time 

36:4901 


Device status 

Official 


, (dijjlSI (J Ij^ 5 t c cLbUj aSv^Jo) 4 OjISwIo (JL/2j^L> J2j <ol jiaiM j 







. If! I Jj>- j L^Lp 4^wxJl j^jcj A1AC cJ 1 oljip j+j*j Jjfe ? a^jcJ 1 L> 


Al a^U 

MAC Jl <1)1 ys* ^-*-i 

Cwilio JlfLl <1)1 

. LJu^l 


:LAN Switch aj^ii asiuiJi ; Lub 


aSCjlII <J jl^>- L/2 j 1 4^JaJl oJj* ^ Juosjo ^1 aSCjlSI oj^>-l 


.LAN Switch 



*..«. ) ^ yAj StS-I* ^ ^ 0^ ^ 1 AP 1 2 jy ^j2jj\^>- ; Switch aSCjlII J 

. aSCxJI ^Lp oj^j>-'yi ( j^o oULJl jj j>j 


, c—J J-^L>J1 L^j J-lo Aj^S* aJ^jSj ^^P 4 ^-^L>cJl Jaj^j ial?.>c^ . Star ial?.>c^>J 1 



? aSwIJI (J J2>r-a C-jLS* 



I <-£ jiaJl ^ (JL^ujL jJI ^ j^»Jl 4-gAl ^Jb jLgAl (Jlill Ij^s ^3 

.(XJL- jJI 


. (J^Ar^U 4 U5 aljwO 4 JLvW j- 1 a 



(jO.V)*W^ 



o'j^ 

-- - - > 


*-k§B 

J ..Jlai 1 

•U-iV 

bb 

| aa 


|fcs 


; i s lS ^ ^J-il>sJl Lp c- L t„ . . n 1 - <■> 1 1 »XA-.aJ I ^ 4JL^a»^J| j AJ5vwwJl ^ ^j2j 


. JSLUl ^ U5 (jlt>l) *JLa ^1 ^alj ^ a OO^JI MACJI jl >P 


/oJLjJl pi jJ\jUflU pi »Ua>.\M (J ^ 3 


bb J 

aa 


Fes 


. l^j iiliJl ^UjL MAC ^jlxp Jaj^j (Jjwb>- J J^J J5 Jj>-b C- 





MAC Address Table 



0260.8c01.2222 


E0 : 0260.8c01.1111 
E2: 0260.8c01.2222 
El : 0260. 8c01. 3333 
E3 : 0260.8c01.4444 




0260.8c01.3333 



0260.8c01.4444 


^Switch J _pJ.I J^b MAC Jl ^y\yS> J jJs>- ^ UtS 



(jiip^n) au jji ^ jwL^iiatac ^jjb- <ji ^^*ji <J ^^di 


. aSCjlII oj^>-j!l *JI ya 


(jl y£> 1 

jwlyflll jl yS 

A ^~+>- yO>J& 

bb | 

K aa J 


Fes 


j 4j ^UJlMAC (Jl (jl 8 j^ido (—SjjCo ( > j^ubxJl jL^>- ilduj (Jjl <J j^s^Jl Lo-Up j 

. ildu jJl 4JU oil ^ JJI JjdaJl £0 U ^jJjbdl (J J-^T J^“b ‘^b^i 


JA Jt'^yr jibUa^SM JA~ ij'^yr jhFCS (Frame Check Sequence)^ J _pJ.I ^jj^j 

.(j &yi)iSL.j\ 






bb 

aa 

jj^L3 c c Sj - 1 

I Fes 


i>oJl oils' ISU Jj jJaJl ^ jLU^AJ 


io ^1 ( j^ U ^>- jUp^I ( j*« wiSLdJ dJJS j 

. o ^JSoJL ^SCjJl J j j> =^ 





(j^jJtil 41 jLu/1 


4^>Jajlj aJwsOw j*ju c-jLS* j? MAC Jl Jl ys> l^o i)j&j ^Jl iolxJI olilsJI ^wLp 

. JliUo cLLoL>-| 

(1)1 y**& MAC (Jl (1)1 yS> t» iO/g) j*Jo ISU 

j-^Ud jLf>- ^ o5y >- ^<Jl aSCxJI 4^-Ij 4 SII 2 J 4jL 1?^ La 

JA J Zfrj*)\ FCS JJb^ ^ Switch J^JI 10 ISU ^ 
?£^JI iiui! JL* ^11 Juj^J e^LJl jl ^2JI Switch J ^>dl jLo dA 
? MAC Jl ^jj Lp J jwb>- 00 Switch J j^JI ^yj dA 






^ oULJl wIpLwJ 4j jb*Jl ^1 p ioLlSl AJL&\ ^ bi j*j 

Aj jbP ^ U 2j ^ | O U U I o _b& ^lb>o cil! JS C I ASwb! I Jc>- 1 5 JJbb! I 

( jp Alibi! I a^LII 4j ^ jjij jjwUl c olSwxJl ( j^j JJibJl ^1 p 

. A . ^ tf i Aj ^-*-*-1 1 


( j^j 4js5boJ JL^;V 1 aSw*> ^Lp jL^- J£! -b ji ol jjyp 5y>-j o^/ L/2 j 1 ^Uij ^i ^3 c_$j j*~* j-& bo-S'j 

c-J j-^UnJl aSw*> ^3 bo I c i jt-i j c wb jJl ^3jw bws/? <1)1 y£* diii ^lp Jblo • olSwbll j^P Aj| ^31 ^o 

.IPJI ^ bo Aj ^-P i ' A . ^ tf J ^ l *. *> . ! 1 Aj ^-*-1^ 

Jl*3 (1 )1 ^l*-ll I wLft C o ^P ^P o^woj IP dl ^P <> -P A^**wO ^g lp 3t b) ' 

. ji^Ji Ji ^ji j^i ^ ^ >Mi oisLsJi 

c Routers cbb^-^ - ^*oJ! ^*p c- 3«-L^JJ w\ 1 ( a*o^>&J!) aJI^o ^J l a**^- ^ AJ 2 J 2 J! owb^J ^ 1 ^b^-oJ! ^-o 

. A*o^>cJl ^-olj ^3 c-3wb^Jl IP (1)1 ^bp l^bodpl (3 ^2-ll j */g 3 1 ^*P aJI^o jJl A^>- jb Aj>- ^o-ll ^ 




IP: Internet Protocol Ji 


192 . 168 . 15.60 

/ ! W 


cj 32 IPv4 (31 dM o 

,cu 8 i^ JS^ t oUi >4 Jl 


11000000.10101000.00001111.00111100 TP . , t 1, , „ t 

I I I I 1 1 I I J* IPv4 l^POi Jdl (jijuJI ao* 

8 bits, 1 byte 8 bits, 1 byte 8 bits, 1 byte 8 bits, 1 byte 


* 


1 1 00000010101 000000011 1 1 001 1 1 1 00 


4.3 VJ UL L 4.294.967.296 = 32 2 

. (1)1 jCP jbLa 

ollL>- 4 <. ^ ^ UiJ L> 4 Xjuj j*jo 

j^2s>Cj j-JL*Jl jt-i jJl O^LaJ^-l oU Lu Cj 8 JlJUjJ j-JL*Jl ^UiJl ^lw\j>CCal wUp . Co 8 JJUJ 4 jL>- 4j j-JLp 

(11111111 ) JJUo ^ Ulj ^ (255) J ^bi( 0000 0000 ) ^ ill (^^Lp 0) yo 

0 I j-*P 1 1 J C j L^>J 1 L^~C 1 1 O l^»^P ^J***a*o 1 IP Jl J I j^*P |>%-^vo2^o 

aSLjJI J^b jl**Jl 




45JwjJ! jl yp 


jl Jp 


( y>UM *yL-| y caSJjJI oI jC*j ( y>liLl y ^jLlio aSJjJI Jo>-b oj^-^-^l 

. Jl^i-I L)IjC*j 

^IP jljJLl d)l ^yp d^loL>- ^.-Lpj aSJcJI d)l ^cp d^loL>- ^ap ^wC*xj ^wJl La 

; yl^l 

li* ^Ij^ccal pjjj t IPv4 JI jl ULc oUL>- 4 y><l) jSLa iSC-iJl £bS jl d~>- t subnet mask iSJ^Jl ^bS 

. aSJjJI ( 1)1 y*j y?Lib| *jJL| j jLjJLl cl jC*j ( y>ULl <ju y^cll <y ^bill 


0 





flSjVI j 4SjjJl jl ^?ljbl .AjJI^&J ASjjJl ^bi 255 ^lijVl ^lJj^~«l j»ju o.sl*Jl ! 4Sb_jJl ^-bi 

. jlgjt-l jl IsM sjJb| wb-b*tj 


192 .168 .20 .1 :IP0I>p 
255 . 255 .0 . 0 : <SLb. ^bi 
aSL^JI jl^ip y& 192.168 jl 
4^^xJl ^L^4-l jl^^p 20 •lj 



192 .168 .20 .1 :IPd\j^ 
255 .255 .255 .OiiSLj^bS 
aSLjJI jl^ y. 192.168.20 jl 

^J.^1^ jl^A-l jl . 1 ^ 


192.168.20.1 :IPjl^p 
255 .0 .0 . 0 : ^SbJ. ^bi 

4^^_jj| jl^jLp 192 j| <b« .•>■ 

iSLjJl J^-bjl^JLl jlj^ ^168.20 .1 j 


L^pbS Ul ^ * jl^-*- - 


255.0.0.0 


255.255.0.0 


255.255.255.0 



jUU- j -> "% y> iSLiJL ^UJI *y > Jl obl^ iOp jU 2JUJI oJia : 255.255.255.0 iSLj ^bi 

8) oA^-lj 4 jL>- oj^-V I ^UJI oUL>- ^Apj t (oj 24) 

. U 256 — 2 ^ Lvo o<a& ^^5 jj jL*Jl j)Ap 

oUL>- aS^LaJL oUU- 3Ap jli ilU-Jl oij* ; 255.255.0.0 ^Swi ^LS 

. (cj 16) oA^-lj 4 jL>- oj^S I ^jL*j *J^>Jl oUL>- 3wlPj t (cj 16) 


•^) 







. LI ^^p 65.536 — 2 ^ b*o a^*w^*JI oO»& j^j^b*Jl ^op *dp^ 


t(co 8)oLL>- 0o*>L j-& aSCcJL ( j 7 ^L>sJI *y>&jl oLL>- ^op oL aJL>&JI oT& ^ \ 255.0.0.0 aSCo ^LS 

(cj 24) oJ^-lj 4 jL>- oj^-'yi ^jLcxj ^UJI *y>Jl coLL>- ^op j 

. LI jCp 16.777.216 = 24 2 ^jCo aSCl!I oju* J$ ^jL*Jl ^Jip aJip j 

. aSCcJI J^-b L^j>-Ix>cj ^i!l ^jL*Jl 3 wLp ^1p <-Ocj*j ^u^loaJl aSCcJI pLJ jLc>-I oli L*J bLcwol 


V*y\S ^jjL^JI oJl & ^jlp Jjfe j <1)1 4jsSC*j LI jip ^ jj^Lj ? IPv6 



| | ?IP (^Lp j IpJl J-^^> bS 

\ i )LJL Jb iJLjfc 

• ^ Oj Ol^*^^-1l ^ w\j>^»w^QsJ I ^ ^j2j ol 

iowL>Jl o_L& ^OJL aSCcJI jl^j>- 5y>-j aJL jJaJl o j . aOLUj i2j jJsj ol jCp ^Ap jl^>cJl Jwa>o ol 

. (iiLabjJl ^Lv^Jl oblJipl J jSy j ^) DHCP Dynamic Host Configuration Protocol 

^Jl^j ^1 aSCcJI oj^j>-l ^^Lp ^LlL JlSLsXo j yj ^jJL ^ jlc*Jl ( j^j ip y^>^ ^oL>- ^£jJ o^SL Oc~j>- 

. (Jy^oJl ^1 iwwwo^oJl ROUTER a^- ^<>L l o^^>- y& iaO^cJl oT& o La LJIp^ <. is^btil oT& 


? j-^ 2 -^ l/° jb>o c-jLb 

jjj5LJl)iJli!l aJ L jJaJl jU cJ yo^l ^c_>2_vi2i5' aSCjlJI jya i^OiM ^J_L jl^.A-1 J^p cblS" bj 
. L jCj ol jC*Jl coblJp| j-SL ^<w^p aSCcJI ^^Ip ji jj -su^Lil (^LLbJl 

I aJL jJaJl oU aSL-Jo Aj^jLLb aSCcJI a^Cj>- jj jL^Ll a^2^ ccjIS" b! Lai 
oy^^-'yi A^lwbcc^l ^JwJ jLjJLI ccjL ol y-& cc-^*- <. a^^LsII ajjj ^J aJl 

. jL^Ll IT& io JiLl y ^ill 




^ :V: T :J^LuU 



( windows ^ IP b\y* ^j5j) ^ 

. control panel ^>ci\ ju> i^UJI I ^ <. Start IjuI iUjUJ i_jo 

^ Connect to a Projector 




Sticky Notes 
^ , XPS Viewer 

Windows Fax and Scan 
Remote Desktop 
► All Prograi 
I {Search promo rrts and files 


ction 


Computer 
Control Pane! 
Devices and Printers 
Default Programs 
Help and Support 




o 


Sll 

l<r 1 


% 


. Network and Sharing Center iS jLlJI j aSCiJI £ y> jcj j &- I 


4 i ^MtnlPwwr »• AH Cat*?! Pn^i lu™ 

Adjvst you* rompuler's settings 


y* Anion Center 
^ Color Management 
CeJ Destanp Gadgws 

^ 1 Air of Am!» Cenlet 



fJT- Tod* 

Credential Manager 
Device Manager 

g 


todtup and R 
Default Programs 
£9 Display 
^ Getting Started 


HomtGtdup 

indexing OpricvtU 

mw*rif[ options 

Java GZ-brt) 

Keyboard \^T 

r-j Location and Other 
*** Senwes 

_|^ Mall [32-brtj 

y Mouse 

^i. Neweri; and Storing 1 
^ Center 

^ todlttafon Area 

Parental Conupols 

tai Peif or mairce Information 
until loots 

C) rVnnruliratian 

^ Phone and Modem 

^ Pram Dpi ram 

|f^j Program* and I caiuTd 

BS* FSealtek HD Audio Manager 

;L Recovery 

Region and Language 

.m RemCrttApp and Desktop 
Connections 

\~J Sound 

^ Speech ftecognition 

fjp Sync Center 

iilgjj System 

Tjsk|»f and Stan t**e«u 

■A Tr<jubl«htKrting 

.fiij Use* Accounts 

i*y Wrndovi* Anytime 
Upgrade 

5 Wndum Caid5p«Ce 

Windows Qnfrndrr 

Window* f rrrwjiJl 

Window* LJpdrtlr 

(Pj iLy-jiIimdfT HD 





fe 


S.. 





. Change Adapter setting J oblopl jcu I aS jliJI j iSLiJI £ y> 



VL>~J! iSClJ! JUa:l Xj j£-\ Change Adapter setting J _p«JI oblopl LjU y> 





iQf , v p ► Control Panel ► Network end Internet » Network Connection* ► 

* j ! Search Ktt*:crv Connection fi 

Organize * 


t: • a © 

M~ Local Area Connection 

Network 

40 Reeltek PCJe GBE Fem.ly Controller 


1 


jUJ i_joI oiiUI I!* y> Local area Connection VU^Jl aSCiJI JUail siiU LiLlJI 
. (Internet Protocol Version 4 (TCP /IPv4) jcj jj - I o. j ..Properties 


* local Area Connection Status 


£3 \thi Local Area Connection Properties 


General 


IPv4 Connectivity: 
IPv6 Connectivity: 
Meda State: 
Duration: 

Speed: 


Internet 
Mo Internet access 
Enabled 
15 days 22:27:57 
100.0 Mbps 


Metwoikng 


Activity 



Connect using. 

# ReaHekPGe QBE Family Controller 


This connection uses the following items: 

V 4 C lent for M crosoft Netwoiks 
0 J§JQoS PadsH Scheduler 


Configure... 


v Jjl Pnrrtor Shoring for Microsoft Wetwdks 

^ 4 Internet Proto-e&l Version 6 fTCP/iPygj 


Internet Protocol Vernon A fTCP/lPv4) 


ll>[ 


bnk 'Layer Topology Discovery Mapper I/O Driver 
■ Link-Layer Topology Discovery Responder 




1,939,323 | 30*736, 159,260 


Install... 


UnristaS 


Properties 


^^rope^ej J r Disable Diagnose 


Description 

Transmission Cortrol Protocol /Internet Protocol The default 
wide area network protocol that provides communication 
across diverse interconnected netwoiks 


Close 


OK 


Cancel 


wl yiNl obUpMI (Internet Protocol Version 4 (TCP /IPv4) sail lALiJl JLp 

Obtain IP address automatically . ^UbJI jl ilopl windows Jl 


Internet Protocol Version 4 (TCP/IPv4) Properties 


La 



General Alternate Configuration 


You can get IP settings assigned automatical if yocr network supports 
ths capabity* Otherwise, you need to ask y<xr network adrmstrator 
for the appropriate IP settings. 


o Qbtatt an F address automatically 

® Ufie the foUowng F address: 

[P address: 

Syfmetmask: 

Qefau* gateway: 


q Obtain ore scryffaddto 
C> U$£ the fotow*>g DNS server addresses: 

Preferred DNS server: 

Alternate DNS server: 

tfl Vafcdate settings upon ewt 


Advanced... 



. ooU jl y* Use the following IP address Jl ilop^l jL^-l cihSJu 


Internet Protocol Version 4 (TCP/I Pv4) Properties X 

General 

You can get IP settings assigned automatical^ if your network supports 
this capability. Otherwise, you need to ask your network administrator 
for the appropriate IP settings. 


O Obtain an IP address automatically 
®U$e the following IP address: 


IP address: 

192 . 186 , 156 , 

60 

Subnet mask: 

255 . 255 , 255 . 

0 

Default gateway: 

192 . 168 * 15 . 

l 

Obtain DNS server address automa bcaWy 

(§)Use the following DNS server addresses: 

Preferred DNS server: 8,8.8, 

S 

Alternate DNS server: 

. 



□ Vffiate e»| Advanced. . . 

OK | Cancel 




. y^>\s>- IP (Jl (jl yS' 


•y'j Vl Jh+ti JlJcvXo 



Type the name of a program, folder, document, or Internet 
resource, and Windows will open it for you* 


0 1 This task will be created with administrative privileges, 


OK 


Cancel 


Browse.*. 





.jly>JI ip olyp yJlj j ^"ipconfigy>S!liLS'J^U- t y 


Sj Administrator: C:\Windows\system32\cmd.exe W*m 


C:\>ipconf ig 

Iwindows IP Configuration 


ithernet adapter Local Area Connection: 

Media State : Media disconnected 

Connection-specific DNS Suffix . : 

lire less LAN adapter Wireless Network Connection 2: 

Media State : Media disconnected 

Connection-specific DNS Suffix . : 

lire less LAN adapter Wireless Network Connection: 

Connection-specific DNS Suffix . : 

Link- local IPv6 Address : f e80: :94b9 :657c :6030:455cXll 

IPv4 Address : 10.0.0.30 

Subnet Mask : 255.255.255.0 

Default Gateway : 10.0.0.138 

:s\> • ~ 1 


IP <jl yp y* 10.0.0.30 
.iSLjJl^bi 255.255.255.0 

iiLjJl wl yiNl iljJI lu e;JUl ROUTER «^JI jlyp y> 10.0.0.138 

. cJ yj)Jl iSLjJ J jJl j iJi>-ljJl 

. 4^wXjl IP (jl yp JLvaj'yi j/l ^ pillg y>\ 



. yj*! ysNl id jJl IP ijl yp ^ <jL^J'b!l 


:\Users\hp>ping 10.110.21.1 

I Pinging 10.110.21.1 with 32 bytes of data: 

Reply fro in 10.110.21.1: bytes=32 time=12ms TTL=2E5 
Reply from 10.110.21.1= bytes=32 time =ims TTL=255 
Reply from 10.110.21.1: bytes ^32 time=9ms TTL=25S 
Reply from 10.110.21.1: bytes-32 time-lms TTL=25S 

Ping statistics for 10.110.21.1: 

Packets: Sent = 4, Received = 4, Lost = 0 <0x loss). 
Approximate round trip times in milli-seconds : 

Minimum - lms. Maximum = 12ms, Average = Sms 

C:\Users\hp>_ 




, 45C*JL!1j jJz IP jl y£> ^ JUttl ^y2S>*£ 



G:\Users\hp>ping 10.110.21.0 

Pinging 10.110.21.0 with 32 bytes of data: 

Reply from 10 . 110.21 _ 131 : Destination host unreachable. 
Reply from 10.110.21.131: Destination host unreachable. 
Reply from 10 . 110.21 _ 131 : Destination host unreachable. 
Reply from 10.110,21.131: Destination host unreachable. 

Ping statistics for 10.110-21.0: 

Packets: Sent = 4, Receiued = 4, Lost ~ 0 C0x loss>, 

C:\Users\hp>_ 




Routers 

Router (^SCbJl Ilk) iaJaJl ^1 ^SCbJl ^ 




'(google ‘‘y jZj ^jl y ^ ^ y~° 


•y' jS I y- y> J^s- tracert www . google . com yH I i,bS 



(WWW . google . com) ^ jU (IP 216.58.214.132) jl j* bU^L (DNS ) i,jb^ 





. ^ 3 (4-«^>eJl) ^Jl ^3 5 \5*T IP (1)1 y^ ^Lp bLoJlpl d^L^s-sXJl ^yj 4JLca> ^J l ^Jj ^>&Ij 4j>- ^- o-ll P yA-> 

* 

www . google . com ^S j^J ^ j-s^j cj[^>- y 10 ^ o-^-j hxlL^j jU JliuJL ^^>\j y 



I J 4-SU >dJl £^*JI y* J£) ISU 


JjU <. (^<-L>-lj 4^5 j-^j 4^>-l ^ t A>c-JUJl ( j-vj2j (J j^>cJl L/2 j1 (J^H 


www . visualroute . com 

4j ^U aj ji AlSliSl 4j^JaJlj d)l yS* y&j <• 4j j^*Jl ^Uij ji <LuliL!l 4jl JaJl (1)U C-^o-lxJ Lj*Sj 

? (^ilaboj 4 j yS> ^jlJiJ ^Lx>cj bU ( j5sJj c olSwXJl ( /^o aJ Lwo jJl Ay >- ^3 LjJlpLvj ^jJl ^lial^Jl 

J^jL*Jl Lo^3 . Jl* 1>J1 AiksUt^ y 4j j3 ( j-« ciil Li jjJj (1)1 j t ( j*J>- AiksUt^ ^3 Aj ^ 3 ( j-« C-JI ! (JliU 

?dJJLwb/? ^J, Jj-s^jJl Jj>-1 y ^1 


^<uvj l) 1 j^*Jl *• ^ 1 1 aj^S <. JuJ^cJl 4Jk sbx^o) Jl^jLSvJI dLijJ^? l) 1 i>-L>cj oJI a_>I Jj 

Juy^x! ^ olia>t^ 0 wLp ( /^o JJk^AJ 4 j>-L>cj oJli ial*Jl cj^A-v^I j-^ 1 ^wL>iJbvJ (1)1 o^jl b| <j-^ j • j^ila^Jl (1)1 j^*JL 
. *LjL> J^kJl ^jlbJl ^jll*Jl ojjtj (, ^ jJL^j (J *^ks>- olla>t^Jl o jjfc 4j>-l >zj OjI ^JULj . ciLjjwL/aj 



: AJjJlC ( ^UsbJj ® 

JlSC! J j-s^? jJI AAP 4^1Aj>&A^ 1 jtJo CwJ>- ( ^<J c c-J ^y>- c I c JlJjsJI ^IksU^o) 4 j jAP ^Ukj 

i /> 1 1 L»*wq*J I lJ^J^ ^^ 1>p ^.— .>— ) Ij a 1^»^p y&^j c 4^J LJ 1 o^ 1? >c-U Li '.'■'* j L^wq*J 1 o l^o 1 Aj tA^o ^ la^ 

. cJA^Jlj 

c ^y>Jl t 4 j jAJI 4ia>c^o (, 4»la>t^ c 4 UI 4ia>t^ <. lLLo jJL 4^l*Jl lA>*>C?I j-^Jl 4ia>c^o) 4 j jAP ^Uij 

. (Jj ^J aJl ^ ^IaJI <1)1 jA*Jl <JAj 4 c£ j^j y y^ J^J (<Jja<JI 

<1)U — JJjUJI (JliUJl ^9 lo^S* — Jc>- y>- j^J lLLa^jA^ oJ^j>-1 A^-1 y* <J jJl OAjI 1SU aSCAJI ^ lIUa^j 

4la>t^ JlS^ aap 4^sIaA»cA^ 1 c jLww<jJl (J ^1? ^*a> ^ (^Tll IP (172. 217. 21. 100 ) Lab:* 111 jap ^ y^ 

j^Jco d)ljA*Jl i j^j c ^-^IaoJI oL>&j^I wb J j>cj (j- 0 C (ROUTER 4^JI cl* La!U J aWJIj) 

! y-^ y- y y* Jl&o'y I Aap 

l)I jA*Jl 4 J ^~y^~ ^ y ^ MAC ^jLj-aiJl l_ 9A^JI d)l jA*JI O^So .iJjl^j>- y* 4 JC 0 jJI y % ^]aj\ AAP 

. lIIa.^ jwLa y ^ yr y^^J ROUTER y- ^-oJl A/IAC <1)1 ys* oT& Iaa1L>- y ^LJIaJI 4Ja^>&UJ y\^yjs^\ 

l_9A^J| l)I jAP ( j-^2j ^^1p 4 JC 0 jJl Jisl >xj lAo Ji>y I Jojy aS yS> y- lIIAoj jwL« y- y ya 4 JC 0 jJI y>- AAp 

d)l jA^Jl ^UJl <y- ^-<>ll <1)1 y& y* y\j^yjs^\ L-sA^Jl ol y . p (, ^>- y^ IP ^^IgA^J 1 

. lAo y^ 1 ^^y^ ^^L>sJl 4>- ^-^1 oA-& 1 aaJL>- ^ SJUl 51 l>c-<UJ ^jL^oiJl 

cJ j-s^ 5 jJl ( y J> ~ yy ^ Ia^Ij yih^S\ d)l jA^Jl ^L2 j ^ y- y- y yo ^Lj-oill d)l jA^Jl y^j yj 1a5C& 

•l Wyr y 



*>(S3 4iL^ll ^bi (192.168.4.2 )jl^ aJL-j JL-jI ^ (192.168.3.1) (1)1 

.(255.255.255.0) 

?45wxJl ^ ol^>- y* l)IjL^>cJ1 

45wxJI l)I ys> *y>- (_£-U 4^Lpj <. d)l ys> JJUJ oUL>- 3 (Jjl <• ^ ( 1 j^cJl 

. lJL 


Jjsn jl*iJI 



192 .168 .3 . 1 : IP jljxp 


192 .168 .4 . 2: IP jljAP 

255 .255 .255 .Oi^^bS 

*** 

255 .255 . 255 . 0 : aSLJ; ^bi 

iSLbJl jl jap y> 192.168.3 jl <L~s>- 

aSLiII jl jAp ja 192.168.4 jl ^ 

. 4^*aa)I jl^AP 1 ^ 


. (1)1 y£* y& 2 J 


wL&wQ 1 y*^Xmi 1 1 L^aj^J 1 4**^^ ^y} 4,^~\^x-) Ol^L^^cJl 4^J*P^ 

(1)1 JJliJl iSLiJl J\ (192.168.3.2 )<l)l ^ JjS I iSLiJl Jl 

. 4iSwi JlS" oj^^-^l ^^>cJ 4 ^ 2 1 4jI jJl d)ljl d)l3-& i)j£j (^Lwpxj 192.168.4.1 



MACz 0800:0222:2222 
IP « 192.168 3.1 

def 

gateway = 102.168.3.2 


MAC = 0800:0333:2222 
IP = 192 168.3 2 



j 


MAC =0800:0222:1111 
IP • 192.168.4,2 


MAC = 0800:0333,1111 

IP = 192.168 4 1 M 

gateway = 1 92. 168.4.1 






IP (1)1 J-& J-Ly2^jl IP Jl (1)1 yS* (1)j 5\J Cw>tJ 4j^*c^jl 4j>- y<d\ 4^j>-lj ^3l_ Jj^l jL^>Jl ^JLw^ jJl JC<j| 

. 192.168.4.2 ^li!l jl^Jl jI^p ^ eia^Jl IP J1 jl^jl92. 168.3.1 JjVljl**JI 

Jj^l jl^j>Jl A1AC (1)1 y£> y& <L>- j^JI oJjfc y A1AC (Jl (1)1 y£> (1) M!AC (Jl ^jlxp j-v/2j>cJ L«1 

. JL^ll l^a Ojj^ jdl olk>^( jl^p J* (1)1 ^J1 1 Jla lo ^ 0800 : 0222 : 2222 

1Jl& jl*j 1 0800 : 0333 : 2222 iSCiJl oJl& ^ <>- j^Jl juL* MAC <jl y cJjl^JI MAC Jl <1)1 ys> j 

. JiCJl . 2UL- >! aJUI olk^Jl jl j! ^Jl 



IP = 192.168.3.1 
def 


IP =192.168.3.2 


IP = 192.168.4.1 def 


IP : 192.168.4.2 


gateway s 192.168.3.2 


gateway = 192.168.4.1 


<l->- jZj J ^jJI wO>-L> 192.1 68.4 a^oJI ; ^jl <ul ^ • JL- ^Jl *. ' I Pol ^p 

. 192. 168.4. 1 aSLjJI oJu Jl i yz i JLLJI JL dS i jUl JLLJJ JL- Jl 


: DlDl Jl 

: JL- Jl IP ^jUp 

jXA4 Jl IP (Jl (jl _jAP (j Jvj (_9 jjl JwLya^JI IP (Jl (jl jAP ^ JjLII 4^J»-I Jl JL- Jl JL- jl jOj 

Li . 192.168.4.2 jUl j J>Jl <3 Jp jaojJI IP JljJpjl92.168.3.1 Jjll jl^JlIPj Jp ja 
^U l OjL- A4A.C oI^xp ^a -L>- ^Jl o Ja A4A.C Jl (jl ^p A4A.C Jl ( /jj^Lp ^ 

. JL-JI J- OjV Jl olk>~Jl <3 Jp ja jl ^1 IJa J, ^ 0800 : 0333 : 1111 




MAC: 0800:0222:2222 


MAC = 0800:0333:2222 ' MAC = 0800:0333: 1111 MAC = 0800:0222:1 1 1 1 


IP = 192.168.3.1 
def 


IP = 192.168.3.2 


IP = 192.168.4.1 


IP « 192.168.4.2 
def 


gateway = 192.165.3.2 


gateway = 192.168.4.1 


j* OljuJI IJiA lo C 0800: 0222: 1111 ^ls)l MACjI^p MACJIol 

. JL* iJLSl <1)1 



?IPv6 j IPv4 ^ bjfrt iJbiSl oUUJl ^jlp ^ 


. JjUb 0 JjL>L>-| ^*»PO ^IP jl ol j 4^wXJl (1)1 ^wwoJllI ^Jo 




^jLJl L o j ? JL* jJl JoL ^JLJ ^Jl ^jLJl L Jl^i^JI j Juc* j^JI ( j*o JL*jJl jL*^ J*>L*- 

s j-° ( j-^ jiio^yij ^ji 
ol jj^Jl j ol j^*-!l ^-o <j j-Jl L 

^ 4jlL>s*o cHJ ISL^xJ ^Jl °^§^” % ^l ^J-^L* ^Jl 4-^- jJ 4*o I wL>cJL^j I j^Jo ^wJl jl^>Jl L 

? jl* jJi 4^>- ^ji_ ji jjii i 4^>- ^Ji 4^oA>ti^vo jl* jJi Jo-l oi ys* ^ i 



OSI ^3 Jj'yi oLiJaJl ^Lp ^ j-*dl -L^j 


^ il Laj jJ I J^*^-> c-5^^d 

. (Segment)i*kd ddidl o 1* 


oULdl Ajl JaJl o jjfc jib Aj*jI jJ| A^ddl ^j^jjJl iJjfc ^ 

oSjb ^ ^j2j dlidi A^L^d dd&LwodM .-Up olpj^ dd^^/l .-Up ^*Jg.d 

Port addressing .-Uiudl d ^ c .-u.-L>- 4 j ^p dt>oL> 

. 4 *i jl? dU^d? I ^Jp JlpLvJ aJU?I Ails^^L 


I 


yS» L^-Lsj Jus^-vvd ddij <. LLdl oLsdaJl ( j^j dt^jtAi oj-&L>dl oULdl JJidl aJLI? ^ jJl> 

ASdudl oj^>-1 oV ^ Juuii<^<dl ( j^? j^-U L&j^>cd ^Jadl oIpL Ju. 


^jl^w<d I -Up AjidaJi oJ-& jJb^ C aSwXJ! 


j j jJLoo o ^SdJ oULdl IjJ oULdl ^j>xs>z] oji^fcO <. > 1 oj jJ l^jjJ (oL^> j-dl j od! j^x-dl) 

. ^JuolX^w<dl ^dl ^y 3 Lg-t^->- ASd»jd! 


£0 




Port Addressing j^Lii 


y ) C 1 ^y J2j i ^ ^ ^ ^ ^ 1 1 ^*j2j ^J Lp ^^w>Jj2j 1 ^c^ j3j (,d I ^ 0 ^ y^) L^&J 1 ^ ^ Aj>^-w^QsJ 1 ^^sis^cvJ 

^JlS ( y^J <• IP (jl (1)1 J^P ( j^< 2 j l 5 ^ L^L^Lo Jus-ElwJ oljLwsJaXSl 0 _L& £voJ>- . (<wiLo ^ Jjj (. C^OjJl ^J 2 *,&') (. i^J 

obwoJl jJadi L^JL^jIj ollLJl oJ-& J uv ^ <> > j-^UJl ^UiJ 


^TiL-l^ 

INSTANT 

MESSAGING 



II 


OJJ Cjl>cjL/? oAP ^c_> 2 _s^ 2 j 

MULTIPLE WEB PAGES 

9 i 



(1)1 y& L^l C ^Lp (J*-L> IP cJl l) 1 t wLaL<jJ1 4j yS> ^ C (J<-L> 4j yS* 

^)*P ^tSl ^Jl^-sXo ^A>c^vw<)Jl ^sJs2)LwwJ 4j yS* +/? A i L i ^y. Jg.ll 1 (J<-L*3 

. cJjJl Lr -^ 

. 65535 j 0 j»ij ^ J—JiwXo j*S jJl dj£j 0~>*j c^> 16 ^ iiuJl 01 ys> O^S o 

! jfl J j* d^" ^-0-^Jl d^ULsOl g a i 


TCP : Transmition Control Protocol 


UDP : User Datagram Protocol 



Lj^U3UuuA\^ tfU JLsai^i t -UoJlL: L$J J^luhl j*l^4 l flJLLtbj X OP 

tl^la 

. 4j O-L^jl ^x!l ( j-v^io cjIjL-JI ^23 olpj 

^ yj 

L Lo*^JwO jig j $ 1 ^Lp bC^Xpl c-3wL^J! ^ jAv^ii (j’U jil oli ^o^wUl ^9 Lob 

£jj* 5JL^ jJI ( j^4j ^*1?3 Jliol ^Jj <S^Ji ^ ^ c aSCJLII aJL>- ^Ip bUlpI CU3 j JJj jJail c-AJb>cJ wUb <uLp j 

. 4j OjwL/? jlll (J-^° ^Ja-flJl oJj& (J J-s^J ^wLp t^w^vO ji IjT ^ 4jlLb»c^3 (j ji^ 



Jb ^Ua^lj j^Jl ^jJL cL^>cj ^jg^U ^LwcL-vJ jj ^Uaj ^1 Jj>c^oL ilbJLoJl o jjfc Jl? >o TCP (J jS' JJ j jj ^jJL 

. jtwvCJl JbLbJL ^Jaill ^wJ jj <blp^f JbllwvwoJl Jui ( j-o 4^lwL>cI^ol j^Jo ^Cv-LwJ 4j*i 23 


TCP »■*£) 














jll 



c3 y y> 

Juc- CI jULJI ^Ja3 jL/aJ^y 1 ^k ^1 p TCP Jl J jS yjy 

( j^ J d\ jL-li jl-jI j-2i^jij 

^Jl ^1?-J i 4P ^>J>c^)J! J y& ^ ^j^ 5 (Ack )jl ji| JL-j 

^ wip JL- l^Ju ^1 ^kdl 4 p j^>c^3 JL-j| Ju 3 l^JL-jl j*J 

. j>-\ 0 ^-kJl 4P jL-j| oIpL Juc- y Jl ^jJL jl I Jjfe 


! jL/aJ^I ^ jip ( y^j c3^^i J *LtJ 

4j^j ^wb'yi i^ciL^o jjj ^k ( jP- 0 UL 0 JL-j^/ 4 j>-L>&J| wUp JL^j^I ^k ( j-o ^LtjL *jl J 2 JI 0 Lk ^ jJJJ 

: three-way hand shake oLUjI 
(^J-kj (syn) Oalya JL-j JL-jL ^ jJLa <, client LJL- ^ c ( j^3 ^kJl s>-\ JL/ 2 j^ I *wio ^jJL 

. JUartl ^wto oS^/l 1^*3 

^Jik JLii^l jl yl LjJ JL- j JL- jL (server ^oUJl JUaiVl cJikJ ^yluJI ^LJI ci ^kJI g 

. (syn) aJlp i^lj^JI ^Lkp(j( Ack) JUaJ^I 

J <. JL/ 2 j*y I ^-tj t ( Ack) <^dkJl ^^Ip Jkl y Jl jlyL (client J^s^-dl) Jj'y 1 ck ^kJl ^y 

. (y) jscji jjlsi JjLo jJi j^l: ^ juryi cO ) jscji 






?UDP J TCP ya Ji' yja 


*)! ^3 4^lw\j>c^o| ^Sj cilidJ C 4^wXJl ^Lp- IjLp JlSCsXo C 15 J^3 jS jjj jj TCP (J j-S" jj Jaj 

jJl J-y^j <jl c jJl ^>-1 j ^^Lp <*dUS (1)15* jJ {^ =>m bl^lJLwJl Ji cJtA^ - lla>- 4^vJ ^1 Jl*j2j 

. 1 i^Qsj 1 L — ^ ^^J J^Km^ 1 C ^ ^ 1 1 C ^ i2 ) . L Ltf.*. 1 0 w\»& ^ ^ l.P (_J L**4 C 


y ^JaJl ^ i!L* jJl jl ( j5vq^<JI ^j-o <3 j-> j-* J yjy j-* UDP J ^S * yjy J^lduJl ^ 

J j£ jjj jj *< <s> y> j^Si) Jit J jS jjj jJl \X& *< <s> JuUuJ! (j^J <• J yj jJl ^jdl> ^ J 

^Lp JliU ^L!a>-'y I y> <C^*j* JujJj j-^ - ^ l)j^ ilL* jJl (JL/2 j| wb jj ^]| oLl J ail! 4^Jj>tlvvJ <l3pj <. TCP 

.video streaming iSLlJ I cVOIP iSL^I ^ ^l^Jl JUa^l :oU~kJloji& 








netstat 

4j >- ylltj I t " ->*V 1 -i^ 1 V ' ^wLp 43 jS(l 4^j^> netstat -n y>S(l dJL5^ 


. Port JjL«JIj IP (Jl j^jjLp (UDP j\ TCP <J £ yi y j~ll) 1^ L.^Lkj 


r 

3S C:\Window5\5ystem32\cmd.exe 



l°H3B 

■□J 

iMicroso 

fl. U indoor. [U^r^ion 6 

1.7501 ] 



Q 

ICo^yv iylit <c> 2009 Microsoft 

Corporation. All rights 

reserved* 



|C: VUsers\hp>netstat — n 





lAct ive 

Connections 





1 Proto 

Local Address 

Foreign Address 

State 



| TCP 

10.110. 21.131 : 492 32 

188.156.25.83:443 

CLOSE WAIT 



TCP 

10.110.21.131 :49234 

188.166.26.63:443 

ESTABLISHED 



TCP 

10.110.21.131:49235 

188.166.26.63:443 

CLOSE WAIT 



TCP 

10.110.21.131:49239 

188.166.26.63:443 

CLOSE UAIT 



TCP 

10.110.21 . 131 :49347 

10.110.21.150:9109 

TIME WATT 



| TCP 

10.110.21.131 :49348 

77.234. 45-64:80 

ESTABLISHED 



| TCP 

10.110.21.131:49350 

10.110.21.200:8080 

ESTABLISHED 



TCP 

10.110.21.131 :49352 

10.110.21 .200:8080 

ESTABLISHED 



TCP 

10.110.21.131:49353 

178.62.153.200:443 

ESTABLISHED 



TCP 

10.110.21.131 :493S4 

77.234 . 41 .54:80 

TIME UAIT 



TCP 

127.0.0.1:12080 

127.0.0.1:49226 

TIMEJJAIT 



TCP 

127.0.0. U12080 

127*0.0.1:49281 

TIME.UAIT 



TCP 

127.0.0. 1:12080 

127.0.0.1:49283 

time_uait 



TCP 

127.0.0.1:12080 

127.0.0.1:49349 

ESTABLISHED 



TCP 

127.0.0.1:12080 

127.0.0.1:49351 

ESTABLISHED 



TCP 

127.0.0.1:49349 

127*0.0.1:12080 

ESTABLISHED 



TCP 

127.0.0.1:49351 

127,0.0.1:12080 

ESTABLISHED 



TCP 

t : : 1 3:49190 

E: :l 1:49192 

ESTABLISHED 



TCP 

[: 311:49192 

Es si JH9190 

ESTABLISHED 



|c : \U s ers\hp>^^^ 







. ^ jJl dJUi^aJ * bJl google ^oU- j iijlp- ^ JsL» ^1 ^1 yc^,l 


:JUI jJI ya wireshark aSLjlJI Lil y> ^aU^j » _- l ^'~ j 

https : / /www . wireshark . org /download . html 


4- C S https w\vw. wireshark.org /download .html 

a 

WIRESHARK 


NEWS Get Acquainted* 


Get He 


Download Wireshark 

The current stable released Wireshark is 2.0.1 It supersedes all previous releases. 



± Windows Installer (64-bit] 

Windows Installer (tt-bH) 

Windows PortabEeApps* (33-blt) 
OSX io.6 and Later Intel 64-Wt .dmg 
OSX io.6 and Later Intel 32 bJt .dmg 
Sou rce Code 








. \^Ss- oULJl jsJJ dll ya ol j^Jl dCxJl ^lUaj jLi^I j 


Capture 


d The Wireshark Netwo 

wit Anal 




File Edit View Go 


[ Capture Analyze Statistics Teleph cl 

X Wireless Tools Help 

d ■ ® , 



Options... 

Ctri+K 


B gi ei Cn~ 

( H Apply a display filter ... 

< 



Ltrkt 




■ 

Stop 

Ctrl+E 



df 

XV, 

Restart 

Ctrl+R 




Capture Filters... 





Refresh Interfaces 

F5 








options 



:^LJI 

. google ^ol>- JsU J>\ djtu J^xJ dUS j tcp only ydi jbd oJu* bx!U~ 



B i^uih n i nr □ i nu b 

ter a captive fflteT 



Save this fitter 

Manage Capture Fitters 

Ethernet address OO£Oi5e:Ofr53:0O: ether host M.:M:5 kM: 53:M 
Ethernet type 0x0806 (ARP) : ether proto 0*0806 
No Broadcast and no Multicast not broadcast and not multicast 
No ARP; not arp 
IPv4 only: ip 

IPv4 ad dress 192.0 .2,1: host 192 jQ. 2.1 
IPv6 only: ip6 

IPv6 address 2001 :db8 id : host 2001:dbS::l 
.IPX only: iox 


TCP only: tcp 


UDP only: udp 

TCP or UDP port 80 (HTTP) : port SO 

HTTP TCP port (80): tcp port http 

No ARP and no DNS: not arp and port not 53 

Non-HTTP and non- SMTP to/from Mww.vidreshark.org: not port 80 and not port 25 and host wwiAtwireshark.org 


interfaces 


Compile BPFs 


rtdp 


/ 

. start j j s* b*.*,#) ^ 


. google S>sjL^ j <• j^y ^ 
stop j j Jl* ^ t wireshark jJsJ JirJ 




j 


£<•* £de ii«v» fie £aptur# Anafyr* JUMbct Telephony fttreleu Took Hetp 

© q * <aTiDi^M! 




Protocol lenpOi Into 

TlSvI. 2 167 Application Data 

TCP M«J • 52517 [ACK] 5eq»121 Ack«211 Wln-1653 Len-0 

TCP 54 443 - 52517 [ACK] Seq-121 Ac k- 3 24 Win-1653 ten-0 

111 Application Data 
166 Application Data 

54 52517 - 443 [ACK] Seq-324 Ark. M0 Win.16489 lcn-0 
326 Application Data, Application Data 
100 Application Data 

54 443 - 52517 [ACK] Saq-576 Ac k- 3 70 Win-1653 Len-0 


TtSvl.2 

Tl5w1.2 


TL5vl.2 

TtSvl.2 


«' 4aI»1J 

(A 



1.0.0. It 
69.43.158.102 
69.43.150.192 
69.43.150.192 

69.43.150.192 

M.M.U 

10.0.0.10 

69.43.150.192 

10.0.0.18 

216.50.214.37 


10.0.0.10 

10.0.0.10 

10.0.0.18 

10.0.0.11 

69.43.158.192 

£-3.4;.iSi.:9: 

10.0.0.18 

69.43.150.192 

10 . 0 . 0.10 


54 443 - 52909 [ACK] Saq-i ACk-211 Win-15744 L#n-0 
1314 Server Hallo 

1314 [TCP M|»cnt o* a reo>»c^>lcd PPU] 

54 443 - 52909 [FIM.lkCKr Scq-3233 Ack-1699 Win-19200 L 
54 52909 - 443 [riW, ACK] Sc^^6D^ AciW33 _ Win-6606t len-0 

360 Client Kay Exchange, Change c: 

308 Hew 5ej»ion Ticket. Change Cipher Spec, encrypted H»nd»hek< 
1228 Application Oata 
114 Application Data 


r 107 j 66 byte* on wire (528 bit*), 66 byte* captured (528 bit*) on interface 0 
Ethernet XI, Src: IntelCor_f2:96:bO (10:0b:a9:f2:96ib0), 0*ti O-Linltln 83i5a: 61 (c4:i2:fS:83:Sa:6l£ 
Internet Protocol Verjion a, Src: 10.0.0.18. D»t: 69. A3. 150. 192 _ 

Transaction Control Protocol, Src Port: 52909 (52909), D*t Port: 443 (443). Seq: 0, ten: ( 


J--oUi 

MAC J» J»l* 
IPJ'JXJV 
*ju' Js -u-ii. njJat Jiu . a>4> j Port J’ 


107 ^ 

n 11.30 . At | Tl J 

- injk JAU . Ilf 3 j 


■ google ' ^yA hi,, ^T. A, ^ ^yi 1 1 


0 




? port jIP Jl j MAC Jl ol>p J53 ISU 


! ^jUII j 


Port 

JwU 

Port 

JwL/2>3 

MAC 

OJlA 

MAC 

JwL/ 2^5 

Ujla IP 

jwL^a IP 

jUl 







www . google . com 







www . yahoo . com 







www . facebook . com 







www . mohe . ps 







www . alquds . edu 


. 4 JC 0 ^Jl ci^ 0 j* U*y ^ *)! IP ^ J\4A.(3 d)l 

. UUU« ol jlP cl ^ J-* L ^ J-^l Ud^Jl IP ^lUUl (1)1 jlUl (1)1 d^ddo 

US'- d)l jiUl o'y £ A^cjUail (^-iil £_i jUl U^o <dU> d) ^SU* Ud^Jl ^jLjUJI (1)1 jiUl ( jU!j 

^ c-9td^Jl 1 )sj2j ^1? ^j3 dJUl 0 ^Jg.>cJ 1 Lp Jjb (1)1 y*& y& ^jL»U1 ^>^d!l 4^- ^%-J 

^j^l 0 jJa>tS' Usb UsJj <— -* ^-^l>cJ! j^-^“ <1)1. ^ 4j>- ^ oJl MAC d)l jj& d)jU> U'yU- 

. CJjXJ^fl £>j* ^\ ^dad <AiJe> Js 

<do 1 ^J*P odj.d>- *l>cjLy£? 4j 1 ^12 dip cUU>cJ jdv/2^»Jl (1)1 djU>Jl (1)1 y*-& j)*,^>cJ L«1 

d^UcjUs Jl 4Uid»^w<>J 1 d^L« ^-UUl ^J^ldj ^dp ^JUL ^ c ld& djiiUl 4 jUt */ g 1 1 oU ^ ^<dJ ULb ^ 

. dUo jUj <>cjU? ^jUJ d)| dds_>- ^ j>>- *y 1 

(JU . ^S jUl ^L>- 4^d?dd*j ^dJl (J ^ JJ J jJl ^^Lp bUlpI (UU>o jl 4jUd> djl9 Ud^Jl diloJl (1)1 jlP U 1 

. ^ySfl dJ J^y \ ^c-Ual! ^JUdwo 443 JuU jU! J t dJ jty\ ^Ual! ^didd*o 80 did> 


0 




4Xjllu\ 


(1) ,^-^j I iobiJl oUUJl — 

(1)1^^' ^ owlsLflJl L« 

j>H\ o>3l >yrj ja J6ti\ j* (Client) J^l Jlp ^ (TCP) J jSjSjj* f jk ^ 

?<u<^ JUaJ'yi *Lsj| JJ (Server)^oUJl 

^** jl*j 1 o^Lp'^l (TTCP) L^o<^>c^w»*vo i 4»4j i u 

^ (.Ir^ ^ <— 

?i5LiJI Jip JUjI ^(UDP) j(TCP) 


fl) 



oAa .X >- y OSI <jl yZ jaj ^3 oLads i^\ j ^^ala'. <JI ij ^j<Jl ^Uaj j 4j ^J»J| ^Ui> i yj (j jji!l to 


? U±N\ 


? UDP (Jl <J jS yjy TCP (Jl <J jS jj jj (_5® ^ 


. iJbJl o'y jS Jlj jJl ^y> ^oj OSI j^j 


jIaJs ( j^> 4jLls 4 jI ^Js 


YTCPt UDPt Ethernets IP 


d->. ,*\\ jjb>-'yi 


j^\ 


'. 4j»jI jJl 4 a.lall ^y> Ul yS- Jj*j iJUl ^y* ^\ — ^ 

. Email address - 
. IP address - 
.Port address - 
.Mac address - 


! a~L>s^JI aSCjlII "iyy>-\ l yj jUa'y I Switch <J ^>«Jl iJtxJl — Y 

. Email address - 
. IP address - 
.Port address - 
.Mac address - 


; olSCJiJl l yj 4~>- jd router y- j^Jl idtxJl ^jhjJl ^ 1 — Y" 

. Email address - 
. IP address - 
.Port address - 
.Mac address - 


*5 


. I ^ J ^ ^ I ( ^ L»^*£ ^^WVai ^ 1 vX^SA^vJ U I jA I ^ I . * jA [ £ I i, 

.ipconfig - 
.ping - 
.tracert - 
. Ipconfig /all - 

: ^-Ll* JS^ istUJI SjLJI ^1.1 (x) SjLil j SjLJl ^U(V) ijli[ y> 

. <do 48 y« l) IP Jl 01 y^ ~ 

. /H\ ci >!l Jl JsL- Jl y jtf bdl UDP J JJj^ ^ y - 
. UDP Jl J jSj>jj> y iSLiJl Jp Jil TCP Jl J jZjijji ^>h - 
. c-3djl ^J| ^ 3 djL^>- ^-^1 J J^ ^J p c-3djl IP l)I y£* ^Jp ^j^Jl L« UIp — 

. I ^ la* <lUp J^J JJ Jr° ^J| oUUl OSI j^>jo ^JLJl ^bUJl ^ Jj — 

, L^^s^wJ I ^ 1$>J I J Uo I wi^p c jL^>JJ 4^*xdl 4^1 Ig. i lg . 1 jA t L> ol ^ xp^a iVl.A.Cj JI^xp 

?UDP j TCP J c3>JI U T| 

? Switch (J^>^JI e-bl ^Lp ^*1^ ^ jj.,^ C I A1A.C JI^xp ^ja ^jIj J 

? Switch J _p~JI Jpxb MAC Jl ^jIxp J ij^aiJI U 
?PORT addressing laxJl i: j>xp ^lo^-l cjJlJI L 
? ‘US jJa J' ■ *2j')1 I e-L^jl J frLbLi TCP J jS jjjjj ^jjL '— i>S" 

? 0jLJD| ( JCj MAC (1)1 jJP 
^ ojjLJtj| LJjc>c^j IPv 4 ol yp 
? ipconfig / all yN I ^Ijl^oI y ^JjJI U 

. ^ y* - ! ^J| y* JLdjI ^*pj <> j-^L>Jl jL^>J MAC Jl d)l ys* _ 

. IPv6 juj^- IP Zyj> ^Uil d^lJi>d^l - 
, j^Jl jl^j>Jl J| ACK jl J| JCoj JCojL ^ Jj ollLJl ys ap j-<)^>c^J TCP Jl J jS yjy JLidol jjp — 


D 


SJl>- 



jJl Cil u_da i 



SJL>-^I tfUJuu 


////////////////////////////////////////////////^^^^ 

d 1 L^d ! w\J 1 Deslctoj3 1 L^d I jl^>- 4 j^Ij2»o .^cp 

^ ^jl^uJl j ^kdl Ji^-^A jLw*> <. jj<-^Jlj ip j-^vJlj Oj jJlj 4*p-lj u -4 jl Laptop 

. 4*<«/o^dl Lo cp L^wsJ^j ^ ^ 3 Lj ^ ^ d ^ 1 (,J 

£ 4jl>3 jJl CjL>JLjc<J| j j-Uj j j j^JaJ 4^o iJj I oj^-^ I 4 pL-s^ ^3 JaJdJl ^ Jjidl Idjfc l)| 

j jScJ iJ j i>o ^iJl oU ^SUl 43 olj olSd^L ^\ SI t 11 Microprocessors 11 

L^Jw^J ^U^ol j jj>cJl ^>c>- ^ 3 ! Low0 £ iLL& oIp j-^jj IwLJL*j ^tSl ioL^j>- oLL>p wLdb ^1 p oj^LS 

. 4^>- jiJl oj^-'^lj 4 ^jJI c_dJl j^Jl ^1 p oLiLi J l^LJlSid o^Ljj 

j>5 j c__3 yCC^ j L>-S" <. Lkj j_k*> ( jp iSuJS 4j>c^J £_>j 4JLI jJl C^kdL*_<dl ^ \ c__3 o_L>- jJl oL& ^3 

. ^JJI c-4jL^JI oLiJ^jj c 4 ^>c^ 3 jJl j*JIp ^\ Jl>-wLjJ <. bJLp- ^ 4^ik>t^Jl l^Lj^kJj 


///////////////////////^^^^ 


dJL^^Jl LalJuil 


////////////////////////////////////////////////////^^^^ 

! ^jp Ij^li 0 jSd 01 jll oL& dix^ol j3 ~1 *j dibo 

. 4jU J^ 3wUl ^kcdl ei jj>cJl 

. Jj^3 bJl ^Jkcdl j j-kj £_Jo 
. 4j2Lj>c~oJ ! 4^S* bJ 1 {*, A ) \ 1 4 ^Jaj j ^ *»wo*d 1 

. oJp ^3 ^JJI c_kjl^-U 0 wbJj>- olj^kl jlioL jj>cJl < JUaJl 

. App Inventor ^wLya^oJ! 4 ^- d L^JJ 4 k^^yj cbl^^kj ^7 


///////////////////////^^^^^ 


© 







H H ♦ 

M 


cr-^ 

^ 



^>-1.} j oLJU-*Jl *\ j>-\ ^ L&jj^ j i_> j5* y*]\ 4j>Jl*_<Jl od^-j ^lp aJLL^o c- 3 j->Lp ^3 CJ yu 

U 4j j5" j^Jl Owip^j <ky- cjl^j>Jl ^\y>-\ (j^ j-^ ka\s>- JlSCvU <. ^ j-^UJl 

. ^^3 aJ I ^cJ l*-J ' ^wwj 


? Microprocessor jJjJI j^U 



C-j£j ^ yAjj C 4-vO*3 ^Jl d-> L^j Lti 1 ^3 4j^S" ^*oJl APtJL^jJ! OiA>J P^^rJl 

! 4-wwoj ^j'^j i ^y j^jJI ^JL^oJl Oj&jj . iiLC* c_3 j-^-s^? 

^s3«jJl ^cJ 1 d-> Lo ^J^ oAJ d^-3^oJl ^3 ^d>td*o ^ 1 J ol^lwbjl J d^ 1 4P y^y^jz ^ 

.l^Jli^UJl 

ioL^>JI oLJu^Jl ^ ^1 j (Arithmetic Logic Unit )ALU jkwJl j ^U>JI ejl^ j T 

. J^jJl djlj J^° j*JM Jj*j j t 4^ila^Jlj 

d^LlwOl ^Jl^jP ^3 ^j^lydl ^1 p kz3^>xj ^ c 4jjL>tUl d^l^ldil ^j^>P ^ 3 ^ yj ^ *Jl od>-^ ^ 

. ^ I p'lj^-'y 1 jl oIjIjJI I wLidJ ajjj j-s^Jl oljLi»| JL- jL ^ j-2jj t ^JU-Jl 

^ ^1 OwL>- ^ j-oLSj (, ip ^vJl 4 jLL^?I j-o t AxdyS^Jl iS* jdJl 4j ^j^Ld jl ^1? Jj^3.i JkSil 

Ju>P d^L/2-o JlJ JJ ( ^P ioL yS l jb J t oUJUJl ^3 cjijL (y ^Jl) 

L^wdio dSioo ^1 d^ljjwUl 3 ^j-oUb ^JL^oJl ip oii JLiUj <. wdid j%d> Cycles d^ljj^ ^^3 

< < 2 jL& ^1 <w-«-wol j>- jLp- pi j-d jjs^3 c tiertz yJ j-^JL> ^-*>UL (^dil^ c yJL dp 1L^^ <. ^oldJl ^ 

SwL>-l jJl U^ldll ^ 4*oLw^- <dL>p jLU 2.4 4 ^>cJL^« aJjJJL i)l 1L^^ <• y 2.4 -cp i)l Jj>xj 


© 



. aJLp 4^ 


\ x\x 


aJL-^j ^5 L dljlli^-^L 


• ,Ji J>jJ&>\ 


JjlSJJI JU-gU <Luju\jjuhl\ ^iull^^Jl 

oUlo ^ Ip oo I — 

j^j <U/?L>- j-«Iji oils' IS| Uidi jl <. lj| 4 j>-L>JI 03j-« JlSwj aJ>-IjJI aJ jS'IS J oliLJl JaA^- 

* 

. oULJl 4 j>cJL^J oJjixjij Ala^vo AoiaOj ioLvJ>- oLUj ^LJaJl — 

. ( j 7 ^L>- ^liaj o jS'l JJl l^Xw>c-Oj c oLJU-*Jl ^jLjj c l^oJL*^ OwO ^1 oULJl JL-j| _ 

. Jjl\ I iil^Jl ( J^»JJ| <LaLi Jl L ( > J^alstjl ^3 4j“ jJ JjU t 4jll^>taJl <jL>oVl Ol^>-J 0*1 jXjl 

•</AJl <. ajL^JI ApL^- j\ <-j j-^UJl ii-Li Jiu (. J 1 ol Jj>-j oL JjcoJI JL- jl H 


V ^ :£ :J^LaJ 


t^Ayg. Jlj ^J-LaJJ Oj j_y? 



I j <. > j^-UM oj^^-1 j j-Lj aJLJ jJI oLLl*il j J 2 J j^-^Lvj <*-LS' JL&lJ oj jJI J^>- ( ^y 3 






2Uu3JiJl CjbeJbdl 


dtalJ-p j ( j^s <uL>-lwi!l L&jl jj>-l Bits did!! ^J-p Ldo jls dJijJl dLkl*il <dd 

. o jA ( JS dULJl ciilj aJ»-L*^3 ^3 ^JUil ip ^ J j^- j <. l^l*d»*N 

8086—8088 J j^l J^oM Jju <. JL>-1 oJ-p j ^1978 id ^ d cj 16 dULl*ili 

• ^ j-^J 

ii> y> U^> 20 dldj ^IpI ip j^o <ij ys L y]\j do 16 ^jidail dULL*JJ ( j-« ^ j^-1 JLo>-l 

Virtual Memory id* j s ^SIS JLodd s ^Sl ill JLdl 

I O^S'lwXJi 4 ^j2j w«>lJ .3 ^ ^m »0 32 4.A*..y^.L 1 (_J OoO^»«>-^>) lj ^ 1 1? « 1 1 Ol 

j^li yfe j 80386 ^JUil d j 4 & do 32 oU-Uo ^ JjSfl JJrl t Paging Virtual Memory id ^11 

. s /I ill J \j*ja 4294967296 = 32 2 Jd*dl Jlp 

(jr\j o yiill j c y> L>c^o 50 dJd j dLUoJl diJ ip j_~o oLj ^ Oj jlaj do 32 dli-l*^ ^Itll Jud-I 

.486S x 2 Jd J^oM (j* fyj*^ d^Li-Lx-fl jl^-L Intel Jlo| iS” jd cdlS 1994 j 1989 ^Lp 

do 15” dULloJ.1 ( j^ jjJb- ^jj ^w 2 j i5” jd doali 1993 ^ Ip ^ jlS” aJLsjJI dULLxil j oj j5"L ^52 
SJLU1 yi| jl jUi) ^Jlp Ljj jji5 dULUil o 1* oLdl y> ja j <. Pentium pdo d~w x86 JJL 

. ^ ^IpI dip j*a is” d j-s^Jlj ojj-s^Jl 

dlSidJl did eiJ^j do 32 4jdvall dli-Usl jJl dLA-l^s d 1995 ^ Ip ^^3 j 

. Pentium Pro j ^ ^ dULUil ol& cdw j t Networks 




. ^lud! ^uSfi jsdii . gJdii jsdJi 

Pentium Pro j ^ ^ jJjJI ^JUil 


© 






P y j y l>y 200 O-loj AIP j** jU (. j yy jOO ^UcoJl l^SCLo yJl olL^I yJl JiS* ^ip <oL>jj 

. O^LwojL>cJ| y A*Jl*Jl 0>lp ^vJl oj y Ajlwb *X&j (, y j*Jb l Pt^p- 1 AP j-<j ^il_ I |U»& j jJp P 2007 

jJl I Jjfcj Dual Core yy*)! I ibLj L^jL oy<*J yJl j cOj 64 a2*vp.oJI oIptJI*_<JI lip-^ o yJp 

AptJI*j> ^ ^lp ol y JiS* Jl^ju ct^PxJ 4 oUUl AptJI*^jJ ol y ya JtS\ L^L>-I^ y Jl^Pxj ^JUco Apo j-Jo AjI ^^ip JJ-Usb 

ap j y Up jpJu Ij jl?7 oJo-U AjUi>t^Jl Ajjj'b/I yj Jlp yob j y^ly y^/p o* 3 jJl ^j^jb y ajiLp^ oULj 

y AMD iSy*j Intel Jbl yS oil~J j . Laptops i!yj>~Jl yy I y > Jl i^Uoj yy I y > Jl ol jji j 
Core oUJU.4 ^1 ^ iy ^ j Core 2 Duo j Core Duo aJp aIi/VI y j 4 oIptJL^JI yo £yUl lUjfc yjlaj 

. Core i7 j Core i5 j Core i3 

y oL>cJUc<Jl y» SwbwL>- ol jlwLs^p| Otj <. IL& loy y^p- 1 yo aJL^ jJl ol>cJL*_<>Jl j j_1pj cJlj L° j 

( jp c-iix>o aJ j^->c^Jl 4 fill yJl oyj>-L a^pIp- aJL^^ oIptJUco C-S” <. ^Ipi oljbij Aibli oIp j+~j ^Lp 

Ap-L>J| J y Jl^pJIj cy>t>cJl y^sS A^JJl <w£>l yJL A^/pL>J| oUL/pI yJl ^ ^wwol yJl oUJU^> 

ol ^PtJl ^y U^-S" wb ^oU ^1^ ^3 y ^«Jp wb 


V ^ :t ti^LLu 


^jj j5^ilj o y^'yi o j-^Ul ol jOJl lJ j-^oL>cJ| oJ^p-i jUcwolj ^U>tP-! OjU Oj I A^Cjo (jC-OwoU 

. LoU ciL)U-^»J jp A^ai y . L^o y> ^j^wUI ^Jl*^J! 


sQll^ Jl!| oUJIjlII ^ j)g04 yc. ^^Jlc ^ yl 


9 


yj ys ) m b-^ j y b JJ-XJI ^!UJI j^, q ^ 

^Ip ioLwsPrJl oLJUjUI y» A-LvLwo ^ly-U ^ yJ vJop- c Ay>Jj oC-oL>- LbLp- ioj ySU^/l I JlS* Uxj 

Ol ^2P>- ^Ap"l y y I ySCo y I jl AP j^ptjs yj y Oj^Cj cLyo C AjJptjj ^«ly ^1 JpO-oU oULj 

. oLJUjUI aJoJo 

ijS; yJl ApJUcJI oUp-j ^ jOl ^wwolprJl Jc>-I^ lybyO ybj c Jl>-^ jlp- A-la-woly I yJ Aip^vwoJl oU j-L^<jJli 

^1 gSlrJl JJL yb aj a^pL>cJI oU j-l^oJl aptJL^jjj ^#\j y y» *1*2^1 J-^j j 4 aJj^s-oJI ^^1 jJl ayo CPU 

• gj oij^j 


© 



I Microprocessor jJjl!) gJUJl y ^ Lb JSbl> b AySyJI yJUJI j bl 

. o JpL^oJI ojy-'y I yJl Aiayt^Jl ojy-^l ya 

l^U-b y b^Sb j *• a^J^ y 4 ^>JUc4 oJ^-j ^1p ciy^ c ly^j C^>L- ^SUJl J yj>t*Jl v AjI^JI wbo 

y ( j^dJl LilL Ll*yb ( j^^J jjp c . AjML^cu-b j ^S"bJl oli ^SL Jbb j*bb>to c ytSl j\ *^bj 

cb ydJ yaL>- ^olj y J^^-vXJo jy jJl ^Jbcbl ^yj <. ^JLLoJII A>- jJ yp *)b Jjj bL>o| olb >X*j yJlj ^S'bJl v AjI^JI 

yy>cb ^yjj <. l^j -W?b>cJl ob jijcblj y I A>bl*^j ^yj j <. AboLbl ^^ip cLb^y?lj Aj y>-1 y bJl y ^ I ^lp 

^y^ <• Lb LI AbLbJl ^^Jp l ^ *,& j*j ^1 c apL^J! (J^* ^ <*— a> t^Jl ^y ^1 y>-^f i db^b y Jj>b ^^Jp *p jp j\ ^jLJI 

. ^1 yb Sills' Abbbl b jb\j aJL>cJ1 oJ-& 


yyL>Jl <b->l yJl j jl?7 y bjy j *. AyS jJl obobJl j jl?7 y Ajy jJl ol>JL*-<Jl jj jJ bby _boj b*Sl I 
(J yJ>tbl jly>bl cPjbxJ ^ia^J J^jJl ^bbl AP aJ^Ap Lbbcaj LJj^bj £4 yLslj t A*SL ojyb L 
ya J y>*>tbl jly>*Jl bib lb a^?L>- <. c^i jJl y aLp ^b ji jL*-dJ wUp bL^-^l y 2 -*-* y A^bjoj 

• *y' 1 cr^i pi ^ j' J 9 


t :^ :£ tioLLj 


ojULc A^bjLc yjJl lj j^oUM jL^>“ y c^LL/^l y ^-xS”! <. 

. J JaLbjJl y ly!| CuLs^ y yJl ^ yj| o^ y- jil AysjJl obLbll ^a 


. A^O^ \ la i ^ b j La i^ - ^ 1^ l £ 

. cySbJl ^k*A Jl*’ is y-yJl My Computer yyU Jl jly- iJyjl ^Jip i jlii! y^Vl jjJb yl ^ 

. Properties y^U^- jly- bJJ y!l i^UJl y j^A y 
c Processor jl ^JUJl oli^l y yp ^>ol t c^U^I y ^ y y>J o iiU bJJ y 

. ^b bco>J 1 SSj^i lyp ^ L A^P ^ C 0^1 ^ C ^c_ ] L^obJ A^.^.y^.-<b 1 Ab^^bl ^bJ 




f 'f- i ■Ir'it'E' Comral Pinei Hein r : 




Control "ftmtf Home 


^ Pp^icf W«n»i|<j 

$ KerneSe jetting* 

System prcteclmn 
Of AJvinctd Tyfl«iri irttingi 


View bask infomnatran about your computer 


Wirwknw 7 Erfltfpnse 

Cepynghl i JOM MifttiHt CtltpC* Mien. AD nghli rtstrvtd, 
SwvkvPDdk] 


Syttem 

R * h *? Winds** E^phmxc I Pile. _ 

[ prtuamr, i7^4tf»U CPU C 2lOOm 2 JA Gh7 

1 IhHtlUr memory OUlfl: UDO EJB I7S0UI u**WJ ™ 

System Cypt W - bit OpefMirt g Syltfitt 

Phi And Touch- No Pen or Touch li^tut >j ev-nlebUe for llw Drtpley 

Computer ment de*nnn, end wertgroup settings 
Computer name wP-P.am-maP-lW 

Full computer rum*: WPnRflM’MAR^I|^.WeUniyj'P*Je0neL«*ri 

Ccmputer desiinptjtin: 

Demiin: Witimyl-Pllotime.toni 


SHAt 

Action Cemer 
tMuhnw Updvte 

Perf crmince lnfomutinn tr>d 

Im* 


Windows « jcErviEed 

Product ID: J»tl-00943tti07-AttiU China* producs key 


. j_ua»L>cJI c>y^>-\ ^Lp ^ jJI ^ jj ^Lp <— 3 j^xil 


p 

s 



$Chmg»t DCfliri-gi 



Ltim mac online,.- 


. dxdiag c jjxj j ^ J \ 



. jjJJuj ^Uaj ^ <uJli ^ ^^P 


. Processor ^JUJI olvl ^ d^l t iJjlp- oW! jy> siiU dJU Y 


® 




. jjJJuj ^Uaj ^1 p 4jLL/?I j-woL>cJl jl^>- ^ jJl ^jj ^1p <— 3 jJ^dl 


^ujjJl Alimt 



. L^U-b SJLJb oUJUco ^^Jlp dlJLp- ^ l -0- .^ L-0- . * .-‘.-s-.O oiJ^r j^a' \ 

1.8 c-^ ^ip jl bb y 

^ol ^ o J.P JuJcsXJ JCS' Ajbl ^ ULw»-! j^Ajjo <J j^>o ^/JJI <. aJL^JL j-<Jl JS-*3<-\Jl ^Jb^Jl aS*]Ap b Y* 

4-JjLJj ^Lp ^ jj ^Lp <AXP ^^S'JJl dbjb J^b ^Juy2P>cJ I dj! ^Ja.>cJl 1 

uJ 

. 4*sl^j*Jl o J^wioj ojb| ^3 J^Jl]l ^b-oJl jj^ ^bjj C 4 j <Lv/?UJ| 


© 






c ail bj 




u) 

y* c_j 2 jL^J 1 C_j 2 j j*j ^Ip ^\j>- y ^aJ Ip (3 Lk 1 ^<Ap ^j*a ^t-^' 1 ^lp 

c_ 4 j I j^J I ^^ip JJ-LIoj ^ 1 1 ? */? /Q jJ& -juS* JJ \ o J^j>- ^ I jl C O < 4 *j IxiaJ I I ^3 O I j j-ini I JJ ^ws-^o 

jL^ptJI o j JiS L& j^xj 4jjULa iaJJiX^Jl CJ I J-w<>woJ I j ( j^2j L/2j>xJ I ( j-a -bJ^Jl ^lp ^ ^X>cj I 4io Jj>cJ I i! LiJ I 
Jjilaj ^ I Cj 15 j»JLS I ( j^s wb wbJ I .iiLjfcj c 4^llxJn^aJ I 4^5” JJ I oLlv Jail I J^Xo J CJJ JU^i ^ip 

Jl^>J I y 1 o J jlalo olj t va~a Jp (^jX>cJ oj^sy^ I oJ-& ^ JSj co ^X3 JlS" 4^5" i 5J \2j o 1 


+/? i j^lIaj o 3 jj>J I 5J Ip I IS" j ^woJ 4 >Jj L i ^ 1 p 
. (jLs^JtlAJ aLs^oj ^ (J* 4 Jju kS*S I jlf>- l)^^> l5^ 


^Lf!l P' I y>- 1 1 ^ 4j2^wwO J»1 1 

^ o L-& wtJ I 4 jiLx>^<J I 4 ^jJI oiLkl 1 


c ^fS/l ^woL>Jl ^1 p I j^o- cJl5 ^1 oliwJaxJl JlJ^JLj ^1p L^Jj jS y ^uS^JJl I jla-> La j*js> j 

^j-a l*Jj 4jlbj>c*a oLkJaj ^^ip j C-J j-^al>cJl y (JL>cJ| jJ& La*S* JlJcJJ ^Uaj ^^Lp iSy^H ^ j-a*>c-aJl C £j L^Jl 

Jb J l>J j 4^P Lsia-s^? 1 jLa-S^I £*a Jaj jJl oL&JaXj ^L^XjIj cc-jUJ^I oL&sJaXj \jj y y? yslS\ 4>cJL**a oL O^Jsj 

. L& jJ> j SJI jJc>Jl ^il j^Jl 




^Uaj ^jj Aj^ L<^xZ^\j jl^>Jl A^Jz? ^_^vJ>- 44 j ^S'Ij A^JJl c-4jI j_^Jl v., ( j^Gj 

. 4j 

<U>- jJ oJ^j>-1j 4*S1S j^J l ^ ( j5Gj 4jU l^VU*lw-l 4 jcs 22 A^JJl oj^-^l c. ijwygj Ibjl liU 

( /^o c 4^1?^ ^ l$il U&y^j L« c4^i>L)Jl aLsIsJI ^ I jp^l <J*yj>- <jl j^Vl ^ o jJL o-si> ji 

UliJl \ jJaj CjI (j*2-*-> ^j-o 4*^- j-Ul oJ^j>-'yi £^>&j <. v 4 jI j^Jlj cP j^oUJl oJ^j>-i 

C ^^ygdlS* ( j^L*J ^ 4^>- jAJl ( ^a Lo^a C 4^S*jJ| <wi>lj^Jlj 4jjljla j^S^I 

Ljjl 4*>- jJJl oj^>-'yi ^1 ( j^^J I y^y* c^w>l Ji o^UaJl ^^Ip ojwLHJI oy^ o1 j*p jJl ^^ipj t i^JaJlj 

. 4^^- ^Ul oJ^_>-'y! ^jp *lS* A il c_i2j i L^J J^oSj iSjUJl 4^v^?l>cJl 
oJ^j>-*)U JlJcvIj 4^-kjl OwlP iJljs^ <. JuJcvlxll ^Uaj 4^S , jJl t» 4««ygj 4^wjJl> lal 

4^?b>cJl JlJcvXjJI 4^>Jaj1 j^-^l (iOS) *• j\ l£^J ajjjdjl L°Llaj .-boj coj^ja^oJl aS jJLII 

. SjSjJI 

4,5 jJ I l_j2jI d-^L^L^ oy^^-^U L-L-l ^ yJL&^ ^jJ L>c^a ^Uaj wb^^wbl 

. ^-^ry^r jSi ojjJJ ^£jJl aJLH^JI <*, <2j! a ^~ ^JJl 

( j^j pj>c-s^? 4jwl!j (.2005 4^o ^UisU ^ I ^j^Ja^Jl ( j-o wbjjJjl ^liij 

. UUJI a*\j 4jIi5vJI JlSCsXo OjJls^Sjxjj <. jJl 4 jIi5o <j 

jlJb JbjjJul cJjI ^Jlp j cJ ^ ^bio ^>cLo ^ j t Google Play Store J>- j>- 

• ^ ^ ^ 2 1 4^w\Jl o^ ^ *y Lj a^^ L^sJ 1 4^S'w\Jl L 1 ^ ^ ip* ^ (_ 

wbjjJjl ^Uaj L^J (1)1 oL^ljwllI j^Zj (J ^>- Ijl^ol j^'yi ^UiJl Ul^- JjjjwU'yi wbu 

^ IjLJLoI ^UiJl j-^j t2015 ^l*Jl 4 jL^-> (J j>- 4^5'JJl c*4jI %75 ojjL>«J 

• f-^ 4j4^> 1.3 


^a 4-JufiUj CjjjjjV) ^ jiLa ^UaL ^^jju IjLa 



® 


Jul aS j-Jo 2007 4jlwb ^y yia ^liij J-&J c(IOS) jJb y^-^l rJl Ju^HlSl ^llaj 

oL^wJaj y^ju a]j . ^1 y>- jAJl j yJlJ 2 jj i^\ jlyJ ^^val ys'y I ^ Hail I j-^ <. J»*j Hy c l) ji ^1 L^HjL^J 

. a^jJI oljLwJaxll yot)H> UA jt-vaj App Store j <—^1 ^yuvj 4 j ^y^U*- 
Symbian jLw j Windows Phone j ji jj jcuj Ji* t i^jJl yU J^iill y ^y I ^lyl iiL* 

. (IOS)j wbjjwUl y* IjLtjol J^l I^iSH <. L& jz&j 


UuLp* wiulj^Si 


^ ^ st :IaUj 


Owbwb>- liliT 0->tli loJlj v^^vj>ti O^/L/aj^l Jlj^o y 4y jj djij Jajb ci-> J->cj A^jJl c-HjI j-^JI l) 1 ciLl ^ 

l ^pL > y-^f I J^l yll olSwiS' oJjwb>- Jj y> y-*y I J^l yll Ji* <. LjH>- L>^o y ix^ljj 

. yiSHl l& j^j J j-^dl y^-j <■ 4j>cv/2Jlj <. jt-H-jcJl j <. iJj jzS^jy I oL* Jj>JI <JI>c^j y oH>oj 


dH^i^l^ (Jl-^jj L v/2j^ 1 * I y-lS* ajJASiII I jU^| ^jL>- ^S'JJl li^HI j*jd l* 

. LjL^ ^y o j^v/2iill 4^/aiJl JjH* j-ll 


?UjU^ y lj <jj£j oi cijlgJl JA 







j\ £j\S jJLU J»*j j*J o wL^_9 c LuLp- ‘US'JJl v 4 jI j_^Jl ^ jJl ^wsAlSl ^wLo JuJ>cl> ol Ljp ^w*_v2j 

p, * 

iJlp oLL^?I jjr OjL a^jJI oj^^-Vl l)I <Ls~*j>- <. j*Jl*Jl Jo l?2s LJLa ^jJjJiil *)bi 


4^5" JJl C_j2j! J^J l JJ^ J J-v 2J 0^^ JuOi)LcvoaJJ +/5 1 \ ^j03 l*ij £ ^wO->sJJ 4^oboJ 4olbSCo^ 

. ioUJl bJL^ 


JlIo o-bwCA-l jlSo^l ( j^j ip j^>xji (J^>- ( j-« J A^JJl c-4jI j^Jl ^lp l^b 

4j J jjj>d] ^jI j-Jo jl cj!wL>- jj o^jjil <. <2 jI j^JIj ^L*j V I JaAJ iLLHJl oLiLAJl ota v <£>l j-^Jl 

Wearable Devices i^jJdl sj^SM jl <. £-**)fl ^ Ji* UjIjj jl \fs ^Jj\ j] 

(_5^i c^bUl ^*Ju ^ b-°b«v^“i ^1 p j l^-^ws-^ 1 & ^ bob^>- 

oLpLJI Jju l l^jwG jj j\ 1^Juj>o ^ill ol y*J^A\ j I J5 (J <. *1^1 jjwLo j LSsi-wo^/ <uS* jJl ij 

^ l ^ ^p c o ^ jJI c-j3j L^ i 1 jlp- <-Zj U ^A^i.1 d^^>o 4 ^S"wLJ1 

. I^jJC^j ^lll 4*S jJi Ojllkxll 4 _JjLJo ^^ip 4 ^jLjI *p jp ^1 4JP ^IJu j! j^P b^-J| 





Virtual I jJl oLjJ£> t owb Jj>«JI oIpI y^-'y I ajAxJl ^Lol c-^Ul a^jJI <, j^Jl j jlaJ 

y-« 4^v^?i y^l 4 j j^c-> oj^-HJi <uSUJI <. 3 j! j -^\ ^1 yjJ < o j^Jl Jloix^vw<>J 1 cLww*- Reality 

l) oljliajj oj^j>-1 y^l ^Jj>&^vw<>JI JJLii v > L^J ^ 1 od^ULa (J^l>- 

• 4 -^ 2 ^ 



. 4^0 ^ La] 1 4XJjij I dj I y^wJ I ^y 4^5" aJ 1 1 fij I I ya Lww*» Lw*» 1 1 *j>~ o ^ ^ ^ (^f ^ ^ <*— -> 


j*’ Augmented Reality jj^^JI I oL2a c { jj^-^ wi>- jjp 4^5” dJ I <. fill j^Jl v *23 yu yJ 

v fiJL^Jl 4 >JjLJj y^l iol 4 j y>*J 4^s^>l y^l ^SLoJu <ui yLs^u yjJl jJl a^jJI <* aJl j^Jl 

J <• cil3 jjJ l (S^J 4jltx>c^o £j\j\ £^2$ 4j y>tJj ^AJl cii-4jl& (J^4>- ( j-« cillo jJj^3J ySv^J C ^jJl 

. L^jIS* ilka ^p ^y^S* 4^/?! yi'yi I o cLLsjL^ dli 




. *LoUL!I ^>1 VI j ^xJl <u5"jJI <* flj I U*^-»>l ^y> jj^Ul 1 ^Jl 


U*Uli Ijj^ j JtS I JlSCsXo UL^ oV/ l >^ ^ Jl >x*j j jU.» 4UUI <. <£>l j^J I oV/ U*clU o| 

*Lo1 CjUaj>-*)L<Jl Jusp^vJj ^jjJCo v fijL^Jl ^ jJU*j lL^s>xj l j ^iSClVMj j*U*x!l Ja^j ^ 

^ jl^ J J UI 2 JI ( y*j JlpUJI ( /jSU>j US' <. ^jwUJ < JllaJl i>-U J -aUpUJI oj j^-Ul 

. Uvj^o UpUj ijL Jhj (w^iSsJl 3 oL>l jJl j cjUUju V I JupI j^j <» JUaJl jS Jjb ^JJI > iJLgJl 


V :Y :£ :J^tUj 


! U V I oV/UUl ^wb>-| ^ U^vwo <0 j_>- j>3 0 UU 2 J 4JujUj JjJ^- ^S'S J^Jall 0 jJ\3 ^ ^13 1 

. 4j>c-v2 Jl 

. o*)Ui jUl 


. ^UVljiUUI ■ 


© 






[^xJi ^3 ^JiS' OwbwL>- A^S'.S ol.fl*.k7 ^jjkj 4^>"L>cJl j^ 1?7 t LoLp- ^ A^JJl C-4 j1j^J| ^|jj>tO>l oLj ^ 

. jvJLxJl (J^>- Lk <wijU^jJl ^Si ( j-« Jj>o oJJ a^JJI ok~kJl j jb* Aikj oU di! JJj clx7L>- 
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